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FoR victory 


A FOR CONVAIR'S DELTA-WING F&F 


Ps ‘-Hallmarks of Freedom 


Delta...the shape that won a striking victory in performance on both sid 
the sonic barrier, is your new hallmark of freedom! Flyin 


of 
Y around the cl 
with the U.S. Air Force,Con 


, 
tOCK 
iir’s supersonic F-102A all-weather 
Interceptor affords you security never before attained by our air defer 


system. Master of any invading aircraft, t 


e delta-wing F-102A 1s another 
Outstanding example of Convatr's envineerineg to the Nth pow 


i ver, 
CONVAIR 
A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Lone Star 


From the Rio Grande to the hills of New England, the Fairchild 
—- F-27 outshines anything in its class. This exciting new prop- 
jetliner gives today’s airlines equipment modern as tomorrow FAIRCHILD 
Seating up to 40 passengers in its pressurized cabin, it flies smoothly 
and quietly on the propjet power of its airline-proven Rolls-Royce Dart 
engines—gets in and out of short fields with ease. Airfields at altitude 
rarely impose a payload penalty on the F-27—and single-prop 
formance is superb 
Also available as a truly unique executive transport, the F-27 
practical flying office for executives on the go 
Address inquiries to: R. James Pfeiffer, Executive Director of Customer Rela-~ THE FINEST AIRCRAFT FOR AIRLINES 


tor Faircl { Engine and Airplar ( orporatior H iZ ) 15 Maryland 
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NO THICKER THAN A PIECE OF TAPE 
LIBRARIAN 


OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 
FOREIGN NEWS SERVICE 


AVAILABLE IN VARIOUS RANGES FROM 300° to 400°F, 
EDITOR 


RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE LONDON 
| PARIS 
NO HOLES TO ORILL-— QUICK AND EASY “‘TAPE-ON" INSTALLATION BONN 


MEXICO CITY 
RIO DE JANEIRO 


Irans-Sonics Type 1371 “Tape-on” Surface Temperature 
TOKYO 


Resistors are precision resistance thermometers with a platinum 
resistance winding as the sensing element. These resistors which aaass 
are ; an a piece Of tape mi x applic »any surjace 
ire no thicker than a piece of tape may be applied to « face ADVERTISING SALES MANAGER 
whose temperatures are to be measured. In a commutation circuit, EP. § 
they modulate standard telemetering transmitters without ampli- 
fication. The new Type 1371 “Tape-on” Surface Temperature 

‘ ATLANTA g 
Resistors may be added to an installation using other Trans-Sonics BOSTON 
temperature transducers without any further circuit modification. CHICAGO and ST. LOUIS 


PROMOTION AND RESEARCH MANAGER 


Each resistor is furnished with 6” long fibreglas-covered constantan 


, CLEVELAND 
leads, Write for Bulletin 1371 to Trans-Sonics, Inc., Dept. 


DALLAS 
*Reg. Trademark DETROIT 
LOS ANGELES 





NEW YORK 


SPECIFICATIONS 
PHILADELPHIA 
INSTANT SAN FRANCISCO 


INSTALLATION 


SIZE: Yu" x Me" 


Accuracy: *2% of full scale range BUSINESS 


©0.5% of tull scale range | BUSINESS MANAGER 


Maximum Continuous Current; 20 ma rms CREELATION MANAGER 
PRODUCTION MANAGER 


(averaged over | second) 


Precision 





Environmental Operation Conditions 
Vibration; 1” double amplitude 
0 to 22 cps * 25g, 22 to 2000 cps 


’ McGraw-Hill Building 
Shock: 100g in any direction, per para $30 West 42nd Street, New York 36 ¥ 
cnt I ‘ ‘ 


graph 4.15.1 of MIL-E-5272A (10 
milliseconds shock) 

As easy to apply 
as a thumb print 











Subscriptions are solicited onty from persons whe have 
2 commercial or professional interest in aviatior Positior 
and company connection must be indicated on subscriptior 


For Transducers, See Trans-Sonics orders 


. . 
Vrans-Sonics, Iuc. arn: Metra i 
rien News Lik 1 
ENGINED MI ‘ ; 
P. O. BOX 328 LEXINGTON 73, MASSACHUSETTS ' 
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Built his first plane himself... 
now he rides herd on one of 
Texas’ busiest airports 


Fulcher Armstrong, pioneer airman, now owner 
of the Wichita Falls Air Transport Company 
which operates the municipal airport. 
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2 Back in the early days of flying, Fulcher Armstrong built his 
own airplane and flew it successfully. Later he was one of the 
first to visualize the advantages of using airplanes in the ranching 
business and commuted from Wichita Falls to ranches in New 
Mexico. In 1927 he built his own airport to accommodate his 
aircraft. Three years later, the city of Wichita Falls asked him to 
convert his facility to a municipal airport. Beginning with this small 
operation, Mr. Armstrong has built it into one of the finest airports 
in the Southwest 
Two major air lines, Braniff and Cont At present, the Wichita Falls Air Transport Company offers, on 
nental, are served by the Wichita Falls Au a 24-hour basis, complete line service for private planes and air- 
Transport Company liners; major and minor repairs on all types of planes up to and 
including Convairs; charter and ambulance flights, and radio re- 
pair. In addition, Armstrong's company operates a pipe line patrol 
and a flying school 
Phillips 66 Aviation Gasoline is used exclusively. “We find that 
Phillips 66 gasoline gi *s dependable performance. That's what 


counts with our customers, Mr. Armstrong says 


Home 
all over the Southwe 


line service offered 


AVIATION DIVISION «+ PHILLIPS PETROLEUM COMPANY + BARTLESVILLE, OKLAHOMA 


Circle Number 4 on Reader-Service Ca 





MOTOROLA RADAR PICKETS 
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Stretching 3,000 miles across the Arctic, special 
Motorola radar systems stand alert, ready to sound 
a warning at the first indication of an air attack 
over the polar cap. 


The urgency of this distant early warning system 
called for a “‘crash’’ program for both development 
and production. Working in turn with the Lincoln 
Laboratories at M.I.T., Bell Telephone Labora- 
tories, and the Western’’Electric Company, Inc., 
Motorola engineers came through with radar sys- 
tems for the complete line within a 14-month period. 


This is only one example of the military electronic 
equipment being developed and produced by 
Motorola for the varied military applications. 


Positions open to qualified Engineers and Physicists 


WY MOTOROLA 


MILITARY ELECTRONICS DIVISION 


Chicago Area Center « 2710 N. Clybourn Ave. « Chicago, Ill. 
Western Area Center « 8201 McDowell Road «+ Phoenix, Arizona 


Motorola is ready to help you on al! phases of t at ¥ 
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Navigational 
Systems 


Field Engineering 


Communications 


Equipment Desion 
and Modernization 


Solid State 
Physics 


Missile Systems 
end Components 


Electronic 
Countermeasures 


Component Design 


intelligence 
Systems 


Blectronic 
Computors 

















“TRIGGER FINGER" 
FOR SAC 


Reliable protection is a must for 
Boeing's giant B-52, operational weapon 
of the Strategic Air Command. An 
Avco-Crosley-manufactured MD-9 fire 
control system—with dual radar and 
multi-weapon turret — provides deadly 
and almost completely automatic 


protection for the B-52. 


This newest “stinger’’ is one of a long 

list of modern bomber defense systems 
produced by Crosley. And, looking to 
the future, Crosley scientists are 
constantly developing still finer protection 


for the aircraft of tomorrow. 


Crosley offers complete facilities for 


research, development, and production of: 


Air Weapons Systems Missile Systems 
Ground Radar Systems Aircraft Structures 


Air Traffic Communications 
Control Systems Systems 


Ordnance Systems Industrial Electronics 
Avco Manufacturing Corporation, 


Crosle 7] Division, Dept. WS, 


1329 Arlington Street, Cincinnati 25, Ohio, 


ENGINEERS WANTED: For top-flight men, Crosley 


avco Crosley offers unusual opportunities to explore new 


scientific frontiers that lead to outstanding and 
defense and industrial products Sowareing eaveers. Witte to Vico President 


of Engineering at Avco-Crosle 
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a single 
or multiple 
disconnect 

using seamless, 
crimp-type 
terminations 


Quick Multiple or Nate Poy one crimped Term 
Individual Connections 1 : 
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Rapid, Foolproof U | Short Circuit Gf d Sg . 
Assembly 0 Prevention ; 5 Oe. aceend 


* saves weight 

* saves space 

¢ simplifies installation 
and maintenance 

on all pressurized 
bulkheads 


BURNDY 
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simple as a desk calculator... ooo 
00e0 


intelligent as an electronic brain! 


710 


combines advantages of both __ . and solves the 


problems “in-between,” at low cost and 

with big savings in technical man-hours 
Pinboard programming — an exclusive feature 
of the E101 digital computer — can be mastered 
in six hours; familiar notations, no coding 
That's why more E101's are at work than all 
other comparable computers combined 
Immediate delivery; instant serviceability. As 
a test: send us one of your problems. We'll 
program it, send your solution and proof of 
how we can serve. For demonstration, or 


descriptive booklet, write: 


ElectroData 


-B Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa 

Pasadena, California 
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ERWIN-NEWMAN 
A brand new concept in 


~~~ ~—~~~—~[) SUSPENDED CANTILEVER 


modern day hangars... 
HANGARS 


Most revolutionary development 
in the last fifty years 


Cantilever type construction means that no col- 
umns of any nature interrupt the clear span space. 
EVERY square foot of hangar space is a square 
foot of usable space. The support member which 
connects the top ridge of the cantilever to the 
top of the inner column is designed to act either 
in tension or compression and will withstand wind 
uplift of hurricane force winds. 


ANY HEIGHT « ANY LENGTH « ANY DEPTH 


Each hangar is specifically designed for the snow 
and roof loads of the area in which it is erected. 
The space at the rear is conveniently used for 
workshops, parts and offices. 


Night view of TEMCO AIRCRAFT CORP. 
hangar at Greenville, Texas. The clear span area 
measures 120 feet deep by 576 feet long by 30 
feet high. Vertical clearance is 45 feet inside the 
tail housings. 











THE ERWIN-NEWMAN co. 
Descguers aud Courtructonrs 
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Launched toward the Future 
in WEAPON SYSTEMS MANAGEMENT 


Rascal — GAM-63 air-to-surface mis- 
sile of the USAF 


ple of complete weapon systems manage 


is an operational exam 
ment by Bell Aircraft. As prime contractor 
Bell's responsibilities embraced the design, 
develoy ment, and production of the entire 
system including airframe, guidance, rocket 
engine, servo-mechanical devices, launching 
and ground support equipment as well as 
flight testing and training 

The personnel responsible for this success- 
ful program has recently been regrouped to 
form a new, autonamous Guided Missiles 
Division. I¢s sole function is to provide 
complete and coordinated management and 


production for any weapon systems program 

The men who make up this division are 
a skilled and diversified team of specialists 
with a total of some 100,000 man-years of ex- 
perience in guided missiles, Prior to’ Rascal’, 
they were responsible for Tarzan, Shrike and 
Meteor. Current responsibilities also include 
important components for the Nike, Hustler, 
Regulus, Navaho and various I.C. B. M. and 
I.R. B. M. programs 

These men have past success to attest to 
their capabilities and foretell future accom 
plishments. They will be heard from again 
and again for important achievements in the 
years ahead 
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Guided Missiles Div. 
BUFFALO, N.Y. 
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Aircraft Bearings by Fafnir 


Products that reflect close collaboration 
with the aircraft industry 


JET ENGINE BEARINGS 


main rotor shafts of jet engines 

sch bearings are designed and 
constructed to meet individuvua 
cifications. The beoring illustrated 
custom tailored su per-precistion 

ball bearing which features close 
dimensional tolerances, high finishes 
and special construction for maximum 
performance and to insure 


absolute reliability 


Y-PWI! SERIES 
CYCLIC PITCH 
CONTROL BEARINGS 


Especially designed for swosh plate 
opplicetions in helicopters, the Y.PWI 
series consists of a matched pair of 
thin section, angular contoct-type 
bearings equipped with Fafnir 
potented Piya-Seals. All exposed 
surfaces as mounted are cadmium 
plated. Bearings are prepacked with 
lubricant conforming to the lotest 
military specifications. 


This is the only series of rod end 
control bearings with three way- 
balonce design providing strength 
and capacity without excess weight. 
In the series, there ore three sizes of 
high capacity roller-type rod ends 
for power-operated control systems 
and two sizes of ball bearing rod 
OR Le 
manually operated contro! systems. 


BSOODD SERIES BEARINGS 


Positive protection against 
contaminants and retention of 
lubricant are the outstanding 
features of this extra thin section, 
torque tube type series. These 
odvantages make possible the use of 
simply designed, space and weight 
saving housings. Shields are 
non-metallic, close-clearance type 
All exposed surfaces as mounted are 
codmium plated. This series is 
dimensionally interchangeable 

with the B500 series. 
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for nearly 30 years 


DSRP SERIES AIRFRAME 
CONTROL BEARINGS 


These bearings offer “the most 
capacity for weight and size” 

@ series that is clean in design and 
balanced in capacity. Their features 
include a full complement of precision 
rollers, large roller-to-race contact 
areas on both inner and ovter rings 
plus exceptional protection against 
possible damage to seals in case 

of severe misalignment. 





TORQUE-TUBE TYPE BEARINGS 


The KP-BS Series was developed 
specifically for hinge applications 
and push-pull controls where saving 
in weight is essential without any 
reduction in bearing capacity. The 
self-aligning feature plus Plya-Seals 
permit simplification of application. 
The Plya-Seals are retained by 
stainless steel snap washers. All 
exposed surfaces as mounted 

ore cadmium plated. 














with 
smaller, 
lighter 


EASTERN BEARING 
LUBRICATION PUMP 


Small enough to hide in 
one hand! Only 10 ozs. 


The Walter Kidde 4-ID) Compressor 
gives 11% pounds of pneumatic 
power in a space 10)” square. This 
light, small unit is a masterpiece 
of engineering requiring small 
components. The Eastern Lubrica- 
tion Pump has what it takes for 
this task. A bantam in size and 
weight .. . a heavyweight in 









Phetetatie 
ystems 


WALTER KIDDE 
4.D COMPRESSOR 
Smaller than a basketball! 
yet packed with power 


performance. 


Eastern has solved many such 
problems in hydraulics . . . and in 


pressurization and electronic tube 





cooling units too. Inquiries are 
welcome regarding custom-made 
equipment to meet your require 


ments to government specifications, 





Write for Aircraft Catalog 












INDUSTRIES, INC 


100 SKIFF STREET 


HAMDEN 14, CONN 


...choose Simmonds products! 


—_ 
ry 


ELECTRONIC + 


Lightweight Pacitron Fuel Gage Systems: 
Fucl measurement and management systems 
incorporating latest technological improve- 
ments. Consistent reliability and dynamic prog- 
ress are typified by the Load Limit Control, 
Center of Gravity Control and new True Mass 
Fuel Gaging System. Specification of Pacitron 
in latest military and commercial aircraft em- 
phasizes Simmonds’ continued leadership 


Simmonds SU Fuel Injection Systems: The 
only advanced type fuel injection system now 
in production for medium h.p. gasoline en- 
gines, the SU System has been proven in field 
tests to give economies up to 25%. Eliminates 
icing problems, gives improved cold starts 


Precision Push-Pull Controls: Simmonds 
Push-Pull Controls are positive, precise and 
rugged. Capable of heavy loads and accurate 
operation under vibration, continuous cycling, 


HYDRAULIC °* 


MECHANICAL 


temperature extremes, etc. Proved in millions 
of miles of service on aircraft engines, pres- 
surized doors and specialized applications. 


Cowling and Access Latches: Heavy duty 
flush fitting aircraft latches for installation 
on cowlings and access panels. Two-piece 
toggle type, available to fit a wide range of 
structural curvatures; for attachment of plastic 
radomes, etc. 


Liquid Level Sensing Systems: Working 
independently of the fuel gage system, this 
thermistor sensing system indicates accurately 
the precise time at which fuel, oil or other 
liquid goes above or below any designed level. 
It also automatically stops or starts pumps or 
valves to transfer the liquid from one tank to 
another. The system is rugged, has no tubes or 
moving parts, is light and compact. Operates 
on military aircraft fuels and oils. 


Simmonds 
AEROCESSORIES, INC. 
General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan * Deyton, Ohio * Washington, D.C. 
Dallas, Texas * Wichita, Kansas * Glendale, California * Seattle, Washington 
Sele Canadian Licensee: Simmonds Aerocessories of Canada Limited * Montreal 
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How to choose magnetic tape recorders for data 


Types, performance and sources of further information 


A magnetic tape recorder for your particular 
use is chosen from hundreds of possibilitic s, and 
yet from Ampex it can almost always be a standard 
produc tion-line model. There are three reasons 

(1) Ampex offers the broadest available selec- 
tion of basic types 

(2) Ampex modular design permits innumer- 
able combinations of standard components to fit 
individual needs. 

(3) By designing for the most critical uses 
requirements, Ampex achieves pe rformance stand- 
ards ample for almost all practical uses 














Continuous loop 


Reel-to-reel 











TYPES OF RECORDING 

Most Ampex models use interchangeable plug- 
in amplifiers that enable each track to be used 
with any of three recording techniques 
Direct recording has frequency response of 100 
to 100,000 cycles/sec. at 60 in/se« tape speed, 
This high response is its greatest advantage and 
is utilized either directly or for multiplexed data, 
FM-carrier recording has high instantaneous am- 
plitude accuracy with frequency response of 0 
(DC) to 20,000 evcles at 60 in/sec. It is used for 
transients, low frequen ies and whe rever accurate 
reproduction of amplitude is important 
PDM recording ( pulse-duration modulation) can 
time-multiplex as many as 85 channels of data 
onto each tape track (data from 0 (DC) to a few 
cycles per second). PDM provides high accuracy 
and easy convertibility to digital form. 





= A ify A v7) 


Plug-in amplifiers permit each tape track to | 
used with one of three recording techniques 














TYPES OF TAPE TRANSPORTS 


Reel-to-reel recorders are the most familiar. They 
record over relatively long time intervals, hence 
are almost always used for acquiring permanent 
data 

Continuous-loop recorders recycle on a definite 
time interval, either to provide a cyclic repetition 
of a length of data or to act as a time-delay device. 
The Ampex FL-100 is of this type 

Digital recorders, a special variation of reel-to- 
reel, are characterized by extremely rapid start- 
stop characteristics for close pulse packing. The 
Ampex FR-200 is typical. 

“Transportable” recorders with varying degrees of 
portability are available from Ampex. Even Am- 
pex’s “fixed” recorders, FR-100 and FR-1100 may 
be mounted in a truck or trailer. But recorders 
like the Ampex 800 are built for true mobility, 
hence are light, compact and resistant to shock 
and vibration. Ampex also has miniaturized de- 
signs. 


OTHER CONSIDERATIONS 

Tape widths of quarter, half and one-inch width 

with 2, 3, 4, 7 and 14 parallel tracks are Ampex 

standards, 

Commonly furnished tape speeds are 60, 30, 15, 
3% and 1% in/sec, Others are available. Re- 

corders have up to eight speeds. 

Time-base accuracy within 2 parts in 100,000 can 

be provided with standard Ampex accessory 

equipment 

Compatibility (for tape interchange) between 

Ampex recorders of same or different models is an 

important Ampex advantage 

Full performance specifications are available in 

literature on individual series 


A general application brow hure and lite rature on 
individual models are available upon 
request. Ampex's Field Sales Engi- 
neers tu ill be ple ased to answer your 
inquiry with specific information on 


any r¢ quirement 


Write Dept UL -1957 


AMPEX | rinss IN MAGNETIC TAPE INSTRUMENTATION 





[conronat on | 934 Cuanten Stage? . 





Repwoono City, CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world 
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V Veightlessness — What it is and what Douglas is doing about it 








When man invades outer space where neither 
normal gravity nor atmosphere exist, strange 
things will occur. Automatic functions—swal- 
lowing or even breathing—will demand the 
space traveller’s deliberate thought. Exhaled 
carbon dioxide may smother him. Liquids won’t 
flow, and undiffused sunlight will bathe him in 
a searchlight glare as micro-meteorites streak 
past at 50 miles per second. Such problems in 
the physiology and psychology of space travel 
have been an active concern at Douglas, ever 
since this Company’s engineers—in 1946— 
first designed an earth satellite for the military. 


To study the problem of life u 
neers early proposed fly 
balanced between gray 

he could experience 

ducted ich exper! 

a pilot is now 47 


Forerunner of a practical space 
altitude suit, designed by Douglas « 
who undergo force where a 200-pound 
than half a ton and at altitude 
which ha inder go! 
titude of 20 mils 


Do 


Depend on 


DOUGLAS 


first tn. Aviation 
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Boots of Silastic guard these main landing gear limit 
switches on the Douglas A3D Skywarrior, holder of 
the round trip transcontinental speed record, which 
is now in production for the Navy at Douglas Aircraft 
Company's EI Segundo, Calif., division. Silastic was 
selected because it remains serviceable at —130 F., 
assuring positive actuation despite the extremes of 
cold encountered at high altitudes 


GULASTL remains resilient down to -130 F 


Parts molded of Silastic*, the Dow Corning silicone 

rubber, retain their shape and flexibility over a 

630 degree temperature span. And Silastic parts 

remain reliable in spite of weathering, ozone, and 

corona, and have very low compression set. All leading 
Get latest data on Silastic rubber companies now supply moldings, sponges, or 

extrusions of Silastic. A variety of shapes, colors 
Mail coupon today and physical properties, including fuel and solvent 
resistance, are available. 


Typical Properties of Silastic for Molded Parts 

© Temperature Range, °F —130 500 
® Tensile strength, psi 600 900 
® Elongation, % 150 300 
© Compression set, %, @ 300 F 15 40 
® Hardness range, durometer 20 io 90 
® Diclectric strength, volts/mil 400 to 500 
© Oil resistance Dependent on type of oil 


if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


naAnMe 





COMPANY 





aAoornese 





| 


be wmmew wo een ee eee ened 


first in silicones WR Mati 


Mase DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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Trim tab actuators in elevators, ailerons and 
outboard rudders. 


ney 


Inboard screw jacks, 2 in each wing section. 


‘T =) 


Outboard screw jacks, 2 in each wing section. 


Lockheed 
Model 1649, using vs to actuate 
q. It. of wing flay ire / n takeofl and 
landing. Western Gear t tab control 
both outboard rudders, clevator nd ailerons aid 


in Maintaining eady, true flight 


Assignment to design and construct such important 

control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 

every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
recommendations. Address General Office: 

Western Gear, P.O. Box 182, Lynwood, California 


papa ees eens ou Wesrern Gear 


EN NEER AN MA ' ’ wen 
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IN THE AIR AND SAFE. But how about the next takeoff ? Will sudden battery failure mean a costly delay? 


New Exide Aircraft Batteries far 
safer against long flight damage 


Which battery grid would 
you rather put your trust in? 


Silvium alloy grid 
after corrosion test. 


Non-Silvium alloy grid 
after same test. 


The worst risk an aircraft battery can 
face is the repeated overcharging it 
may be subjected to on long flights. Be- 
cause then agents of corrosion quietly 


attack the positive plate grids 


But in the new Exide Aircraft Batteries 
for commercial planes, grids are made 
of Exide’s exclusive Silvium* alloy—so 
corrosion resistant it actually prolongs 
grid life far beyond average battery life. 
Thus you are protected against the 
dangers of sudden battery failure and 
loss of electrical power just when you 


might need it most 
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Why not benefit from this protection. 
It assures constant response to demands 
of heavy electrical loads as well as longer 
batiery life. For complete informatior 
on Exide Aircraft Batteries, call your 
nearby Exide sales office. Or write Exide 
Industrial Division, The Electric Storage 


Battery Company, Philadelphia 2, Pa 


Exide 








FUSELAGE LENGTH 


WING SPAN 
110 FT. 


82 FT. 


. 
CARGO AREA 
4200 CU. FT. 








POWERED BY TWO R 3350-89A 
WRIGHT TURBO-COMPOUND ENGINES 








The first Pantobase BLC transport 


The usefulness of military transport 
aircraft has been extensively increased with 
the introduction of the Stroukoff C-134. Pro- 
duced for the United States Air Force this 
rugged heavyweight requires extremely 
short take-off and landing runs and can oper- 
ate from any surface—land, sand, ice, water, 
etc. Advanced airframe design has been 


combined with Stroukoff Pantobase and 
soundary Layer Control Systems to produce 
a new type of aircraft equipped for a variety 
of assault and logistic missions requiring 
operation without the limitation of conven- 
tional runways. 

The Stroukoff C-134 is destined for an 
important role in modern military strategy. 


Interesting opportunities for qualified engineers in many fields exiat at Stroukoff, 


WEST TRENTON, WN. J. 
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WHO is your best bet for jet engine roller bearings? 


HYATT of course! 


YOU'LL FIND THE NAME HYATT on more 
jet engine roller bearings than any other name. 
As America’s largest producer, we've amassed far 


more experience than any other supplier! 


YOU'LL FIND THE NAME HYATT means 
cooperation—we work hand in hand with aircraft 
engineers, developing new bearings and 


applications — breaking old “bearing barriers”! 


YOU'LL FIND THE NAME HYATT will protect 
your production schedules, We've got the tooling 
GM ; and the quality-control systems that enable us to 
Another "| contribution , 5 , , 
produce the highest quality, in quantity, on time! 
to aviation progress 
To break “bearing barriers” in a hurry, call HYATT for help! For size ranges 
and load ratings of HYATT Aircraft Bearings, request Catalog A-56 
from Hyatt Bearings Division, General Motors Corp., Harrison, N. J. 


WAT HWiyY-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 
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engineers in 
instruments and controls 


Ps 


4 


a 
of 


“ 


On practically every military and 

commercial plane specialized aircraft instruments and 

controls by Aerotec become the pilot's helping hand 
All of these instruments are specifically designed for a 
particular application. Some are fore-runners 
of future requirements in the conquest of space. 
Aerotec can satisfy the unique requirements of aircraft 
manufacturers. When you have an instrumentation problem, 


call The Thermix Corporation. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in all principal aircraft centers) 
Conodian Affiliates: T. C. CHOWN, LTD., Montreal, Quebec 


THE AEROTEC CORPORATION 


Aircraft Division Greenwich, Conn. 
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AC Voltage Regulators 
High-altitude and Missile High-temperature (Magnetic Amplifier Type) 
INVERTERS AC GENERATORS and 
SYSTEM COMPONENTS 


| 
eeeeeeeeeeeeeeeeeaeeeeeeeeeee (Peete eee eee seers reese esses | SHES Eeee esses esses ssssseee® 


gift 


; 








Special-purpose Tubes va DC VOLTAGE REGULATORS 
featuring igh-temperature —_ 


HARD GLASS TYPES | DC GENERATORS CONTROL PANELS 








BENDIX RED BANK—UNEXCELLED PERFORMANCE 
AROUND THE «vy AROUND THE ( “e 


‘There's no questioning the quality of special-purpos« formance. If you can use quality like this, call on us for 
electron tubes or electrical power equipment when it’s recommendations. Write today for brochure detailing 
made by Bendix Red Bank. The proof is in acceptance our engineering, production, and _ service facilities 
almost universal acceptance. Twenty-four hours a day RED BANK DIVISION, BENDIX AVIATION CORPORATION 
in countries around the world, equipment like that shown EATONTOWN, NEW JERSEY 

above is proving that skillful design and expert enginee: West Gout Sates and Series: 117 ©. Providencic Ave.. Saschent. Colt 


ing (plus an almost unmatched quality control system Canadian Affiliate: Aviation Electric, Ltd., P. O. Box 6102, Montreal, P. Q 
Export Sales and Service: Bendix international Division. 205 EF. 42nd St 


can build an international reputation for dependable per- New Yerk 17. N. Y 


Red Bank Division “Send” 
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f adverli 


basic facts about all teels. Though much of the informa 


lion ts elementary, we Oeiieve ul wii be of interest lo 


find i useful lo revieu 


What is an Alloy Steel ? 





Here is an easy definition to remem 
ber \n alloy steel is a grade of steel 
in which one or more alloying el 
ments have been blended to give 1t 
pecial properti that cannot be 
obtained in carbon stee! 

(Or, here is the metallurgical deti- 


\n alloy 


the maximum 


nition teel | one mm which 
pre ified 
rcoeed 


alloying « lements « 


more of the following Ii 


Manganese, 1.65 Her: Siheon, 0.60 


pect Copper 0.600 pet 


in which a definite range or 
finite minimum quantity of any 
the following elements 1 specified 
required within the limits of the 
recognized commercial field of alloy 
steels: aluminum, boron, chromium 
up to 3.99 pet, cobalt, columbium, 
molybdenum, nickel, titanium, tung 
sten, vanadium, zirconium, or an 
other element added to obtain 
desired alloying effect. 
\s a rule, alloy steel 1 


ficult to make than carbon 


more dif- 
steel 
There are more elements to be kept 
within spe ified ranges and, in gen 
eral, the 


clements are comparatively narrow ; 


ranges of the alloying 
hence the mathematical chances for 
produc ing off-heats are correspond- 
ingly increased. Moreover, most al- 
loy steels require special reheating 
and cooling to prevent such imper- 


flaking and 


imperfections 


fections as cracking. 
Surtace 


removed from the billets by scarf- 


must be 


exacting 


ing, chipping, or grinding. More 
method ol testing 
Inspection are nec iry to insure 


unilormit' 


WHERE DOES IT PAY TO USE 
ALLOY STEEL? 


pcakin if | 

illo tecl when 
treneth ductility ind tou 
required than can be obt 
teel in th 


irpon ection 


hderation \Ho rack 
here pect prop 
cCorrosion-resistances heat 
ce, and pecial low temper 


Wnpact \ lure 


vhen ina 
1 particular allo tec! 
ina product. Wher 
| 


there | in’ probl m or doubt con 


tud to determine 


cerning its use, Bethlehem metal 
lurgists will gladly 


advice on analysis, heat-treatment 


give impartial 

machinability, and expected result 
In addition to manufacturing 

LISI 


, . 
ye 
| il} 


tandard alloy tee] thi 


produce other than tandard 


inalysi teels and the full range of 


carbon oracde 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


Pp 


BETHLEHEM STEEL 
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ements deal 


in this field, including men of broad experience who may 
| fundamentals from time 


high temperature 


reinforced plastic 


ducting 


LOOK TO ARROWHEAD for advanced design-—-new 
ideas, new materials, new techniques—like this new fiber- 
glass-silicon resin Starter Duct Support in the B-5S8 Super- 
sonic Bomber. With a weight-strength ratio many times 
greater than steel, this high temperature resin part offers the 
ultimate in serviceability at extreme high and low tempera- 
tures. 

Arrowhead Research and Development facilities are 


Service Temperature for Silicone 
Resin and Fiberglass Laminates 
Operating Temp: —320° thru +-990° F. 
Short Exposure: —320° thru + 2000°F. 
Stability Temp. of Materials 

320°F . thru +-600°F. 


available to help you solve your ducting problems. Only 
Arrowhead has the experience, the ability and the facilities 
to answer all the problems, because only Arrowhead pro- 
duces all three basic types of aircraft ducting — stainless steel, 
rigid plastic and flexible fabric-rubber. 

Write for service or consultation on advance design proj- 
ects. Arrowhead field engineers are located in all aircraft 


centers. 


2300 Curry Street, Long Beach, California 
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FLYIN’ FUEL. 


. 


ALWAYS COOL! 


Fiying Filling Station 
Features Harrison Coolers! 


rill ‘er up... way up! Boeing's KC-97 handles the 

refueling job high in the sky. And it’s Harrison that 

handles the heat on this flying gas tank. Harrison 

heat ue hangers are designed to save weight and space 
enable modern transport planes to carry 

bigger payloads and carry them cooler! 

That's why you'll find Harrison coolers on every 

type of aircraft . from the smallest personal planes to the 

biggest intercontinental bombers. If you have a cooling 


problem, you can be sure that Harrison has the answer! 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP. LOCKPORT, WY. 


wy HIAKRR. 


To 
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project 


VANGUARD 


posesa 
problem... 


j | 


| 


provide a 
CONTINUOUS SOLUTION 
to this time integral.. 


® t ti 
92 tage Fr 
i Pm P se 
* 4 ¢ m 
—- ye > % 
ee 
nm 1 7. 
{ * en et ™ £ sia 


j 





ihe ; 
my Op eS 
Fp tege a 
| ‘ 
CTS NF 


i 
ra 


as a function of the burda peed. Esgentially an integrating bce 


\ >. rn iat A inl ne ee | y ad 
it provides a cont record of velocity as 6 rOcket'speed builds up 
and his information into the rol unit’s computer. 
The control unit, after the computed coasting time has elapsed, triggers 
the system. Stage two is separated and stage three gives the satellite the final 
acceleration required for insuring that the satellite circles around the earth. 


Because of its vast experience in design of precision gyros and accelerometers, 


Reeves has been assigned the task of developing an important instrument 
for use in one of man’s great ventures, Project VANGUARD. 


17RV56A 


REEVES INSTRUMENT CORP. A SUBSIDIARY OF DYNAMICS CORP. OF AMERICA, 215 EAST Bist ST, NEW YORK 26, NY, Y. 
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an mapertant OPEN LETTER concerni 
Your Aircraft Stainless nsisdiainnale 


To all manufacturers 
of aircraft and component parts: 
rcraft 1s bought through 


ainless for a) 
S. Steel 


act that more st 
This was no surprise to us, 
r industry. 


A recent survey revealed the f 
wn through the mill. since U. 


a major source 


warehouses the 
Supply has long been 
Here are some of the 


of supply for you 


advantages we offer you: 


« from stock All other 


s requirement 
r order. 


your stainles 
i, can be produced to you 


1. U.S. Steel Supply can ship many of 
requirements, if the quantity is acceptable to the mil 


2. Our districts are prepared to service your inquiries and orders intelligently and 
promptly. 


specifications which are tailored to meet the 


in all cases the orders 
craft specifications. 


dered to ovr own 
f the aircraft specifications. accepted for 


fied to the applicable air 


3. Our inventory is or 
requirements of many ° 
stainless steel can be certi 


St. Lovis and Dallas warehouses maintain 
% and full hord produced to MILS 


4. In addition, ovr Newark, Los Angeles, 
pe 321 rounds and hexagons 


large inventories of Type 301 sheets, annealed ‘4, ‘2, 
uced to MILS 6721; Ty 


5059A; Type 321 and 347 sheets prod 
produced to QQ-S-00763A. 


5. if you require assistance, ovr stainless representative or metallurgist is ready to 
if he does not know the answer, he 


draw upon his wealth of experience to help you. 


knows where to get it for you. 
and aircraft component parts 


aircraft manufacturers 
of them, please 


Many of the nation’s leading 
manufacturers are regularly using our services. If you are not one 


call us. We will welcome he of service to you. 


an opportunity to 





SEND FOR YOUR COPY 
W Tovar! 


rc------------- ----- 


NEW BOOKLET AVAILABLE ON AIRCRAFT STEELS OF TOMORROW 


Have been wondering 
steels to meet 1 done devel 
—* United why Fr ga bg noe ke Bh A Settee 
te Seine ie be os will bring you up-to-date on ary for the Air- 
research and development bo ode S. Steel has 
Prog your industry. 


U.S. STEEL SUPPLY 


DIVISION 


U. $. Steel Supply Division, Dept. 1-47 
208 $. LaSalle Street 
Chicago 4, Illinois 


PI 
iad lease send me without chorge the booklet 
pecial Steels for the Aircraft of Tomorrow “ 


Compony 


P. O. Box 1099, Chicago 90, Ill mses om 
, 208 S. LaSalle Street, Chicago 4, Il 


Address 


Ware 8 Y 
arehouses and Saleg Offices Coast to C. 
> o Coast 
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mt —FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


TEMPERATURE VARIATIONS 


IN RELATION TO ALTITUDE... 


ae MPERATURES encountered 


in a single 
flight may vary asmuch as 130°F. or more 


These variations are associated with alutude 
weather pattern ind can affect flight 


nce 


Temperature and altitude—-Heat from the 
rth warms the atmosphere with steadily 
ing effect as altitude increases. Tem- 


lly decreases with alautude at 
F. per 1000 ft. At the tropo- 
ol tropo phere temperature re- 
ilmost constant up to 80,000 fr. 
herefore, modern aircraft encounter coldest 
1 the tropopause layer which varies from 
% OOO ft. in the pe 


Tropopause 
1000 Tt, in the tropica 
A ilctude increase from aj pr Kimmately 


0.000 tt. to 150.000 tr... the temperature re- 


ilmo {t Se 


re ilt of! 


i level condition. This ts 
trony al OF} tion of the 


suns 
iolet rays in the | 


iver of ozone 
high ilcitudes 
Ac sull higher alutude 


vel to extreme cold 


-107° 70° 


TEMPERATURE IN DEGREES FAHRENHEIT 


NACA STANDARD 


rorecast: Top Flight Performance with Mobil Aero 
Hydraulic Oils and Mobilgrease Aero! 


yuality Mc 


Mobil Aero Hydraulic Oil HF and HFA— These low | 


and hig VI oil hely ire trouble-free ope 

‘ rane ind structs through all temperat 

Leader in lubrication for 91 years ; ; , . om 

Mobilgrease Aero Lo-Temp and General Purpose— J hicse Acro 

SOCONY MOBIL OIL COMPANY, INC., and A vor ly sul mooth operation of all sliding and 
MAGNOLIA PT Rot M COM ANY 

ENERAL PRTROLEUM CORP., MOBIL OVERSEAS ¢ ‘ iN¢ I 


ifta i Alrcralt | ts .»- - CONUOI! Syste i ifil 
32 
4 


is 





Motor - Gear - Trains 


3:1 to 150,000:1 Ratio Range - Up to 18 Foot Pounds Torque 


@ Motors available: DC, 60 or 400 MOTOR GEAR TRAIN 
cycle, PM, split series, series, shunt, ? re FE Rg 
single phase and 2-phase. All are | 
reversible 


— 





@ Available with either governor or oo = 
brake se: jmea2 ad | ieee) 0 ~ 2 covemnen| FACE | eases 


3 | ’ 
@ 1000 hour life minimum s: goo! 7 24-2204) Geo 128 *. so tituee FACE i”. 


@ Designed to meet MIL-E-5272A | oy | pM ie 

mw 2 4-32 04 we 128 . ee GOVERNOR FACE oe? @2 
e Precision gearing throughout i i Seen } ht Resell aT I 
¢ Can be furnished up to 125°C I Miiced Read Eeadiedl hesadll Withiced Micelle WL 2 | coverwon, FACE — gian-gs| 


@ Designed for continuous duty or in- : 138, 75| - | 190 508 107 | peor’! pM FACE . 
; ; ; ; ; ; ; ; } ; ; / 

3 ; fé sat : ‘ 
termittent duty applications ie! me |2032 04) 100 22 1e8 | contevon SYNCHRO me 


1} 275) - (a4 | Ws) m0 as | WH pM | FLANGE | ieee 

5-0) 7m | - | 25) 85 m 03 | ~%. rm FACE ier 

0) (24-32 04 | 60) 120 108 | sot" 134.085 \covemnon| FACE | gieren 

| ed } } —T ' —— | | ie 


| | - || @) 000 [08 | ~ he (om) PM FACE | gases 
; ; ; ; ; ; ; j 


0) 7m (4-32 04) 30) 120 (08 | A017 loosen | ‘FACE | canes 


e1 | 15) 27 \5-29 103) 15) 88 03” 4400 \coverwon| FACE | giat ys 


a | | pM 19R 
1043.8:1 5-18) 27 24-30 0.15 138 62 471° 4450 BRAKE FACE oes 61 


ieee: | 5-10) 27 |20-30 os) 7) oe? |. ii) PM FACE | git ws 
mei 34)6 |) - \12!) salmon |” asa) PM FACE | gis ss 


; , 
3241-1 | 55 | 35 5518 04 Orit aes FACE | gies 


83:1 13) | - 13) 30 015) | ie) eM FACE | sist te 

nA | 23 | 120 |) 23/12 [on 3475) PM | FLANGE | gist is 

T 7 e i t “Th 

e 37:1 | 8) 110 | — 02 | 8) 200 03 | poe’ 1S 38S | cemies | FLANGE | zor gy 
a1 | nin |— 2) mis ggg ATM SYNCHRO | ote ey 


wim | - 6 2\ me 110) swunt | FACE | gh, 


33) 77 | — (08 | 12-18) 4m Sec’ 15/4419 | stmes | FLANGE | stor oe | 


240 | 775 \2679 085) 240) 40 " 5315 covernon [SYNCHRO | gps; 4 | 


J 
— | lhe n° SHUNT | | a 
1800 | ms} | - 0s | 800 12 1.85 °C ‘0 GOVERNOR FACE 945! 6! 


Speed tolerance on governed motors is 2% ov voltage and an ombient 
temperature range. Closer speed tolerance vr can be designed to fit the 
~~ porticulor application 
=, 
™ 
Many other variations available. There is an Oster motor-gear-train to fit your 
‘ y 
exact specification. Consult Oster specialists t day ending your detailed re 
quirements 


Other products include servos, syn- 

chros, AC drive motors, DC motors, MANUFACTURING COMPANY 
servo mechanism assemblies, synchro Your Rotating Equipment Specialist 
indicators, servo torque units, refer- AVIONIC DIVISION 


ence and tachometer generators, ac- Racine. Wisconsin 
’ 
tuators, motor driven blower and fan 


assemblies and fast response re- 
solvers Engineers For Advanced Projects: 

Interesting, varied work on designing transistor circuits and servo mechanisms, 
Burton Browne Apventisine Contact Mr. Zelazo, Director of Research, in confidence 

















Case History from the files of the Wincharger Corporation 


problem: REVENT CORONA 
FLASH-OVER IN DYNAMOTORS 
AT INFINITE ALTITUDES 


At the end of World War II, Wincharger was provid- 
ing aircraft manufacturers with dynamotors designed 
to operate at 30,000 feet. But as higher altitude jet 
aircraft were developed, this same dynamotor was 
facing altitudes up to 80,000 feet 


These infinite altitudes presented complex electronic 
problems. One of the more serious was Corona 
flash-over. 


Wincharger’s Research and Development Group 

tackled the problem. They found the solution in the gs ° 

Dynamotor’s insulation. New methods and materials Specifications 

were used against Corona flash-over action. And the Normel 27.5 Volts D.C. 
newly insulated Wincharger Dynamotor operated Output No. 1 600 Volts D.C. at 550 Mils. 


with dependable efficiency at stratosphere heights. Output No. 2 250 Volts D.C. at 150 Mils, 
Unfiltered Ripple 


If special purpose Dynamotors and power supplies 
solve your problem, contact Wincharger. Their ex Duty Cycle 5 minutes on, 5 minutes 
tensive experience in solving problems in all phases sage, 

; pe , &P pani Ambient Temperature . . Minus 55° C to plus 85° C, 
of these fields is your best assurance of a workable ee pe ee 8,500 


solution. ' Altitude 
Dept. AW -67 


WINCHARGER CORPORATION 


Sioux Cryy IOWA 


Subsidiary of the Zenith Redico Corporat 
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BUMBLEBEE TEDRROEL REGULUS CROSSBOW 
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ballistics prograrns: 


From BUMBLEBEE to the new 
Bendix-Pacific has contributed a steady succession of telemetering achievements to 


America’s missile development programs. 


A true pioneer in missile instrumentation, Bendix-Pacific Components and Systems 
have been used by most major missile programs for the past eleven years. Now, 
with its latest assignment, Bendix-Pacific is proud to add the ICBM and IRBM 
missiles to the growing list of projects on which it has played an important part. 


~ Condit 


PACIFIC DIVISION TELEMETERING xan LECT EE 


i “Bendix Aviation Corporation r 
; = @ 


74) NORTH HOLLYWOOD. CALIF 
~ 
€ C) —— 


East Coast Office: P. 0. Box 391, Wilton, Conn. e Dayton, Ohio: 120 W. 2nd St. © Washington, 0.C.; Suite 803, 1701 “kK” 
Canadian Distributors: Computing Devices of Canada, Ottawa 4, Ontario « Export Division: Bendix International, 205 E. 42nd St 


St. NW 
New York | 
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Engineering developments that make Rollway 


\ . Cylindrical Roller Bearings suitable for a 


wide range of aircraft applications 


P 
Eight years after the Wright brothers’ flights at 
~ Kittyhawk, Rollway began the production of cylin- 
drical roller bearings. Careful inspection, metallo- 
, } graphic checks, design evaluations and lubrication 
studies have steadily 
i , 


improved the range, spet l, 
stress, ambient and operating temperatures 
Hydraulic control- We produce the practical while we develop the 
eaten Helicopter rotor : science of the possible. Our key personnel are always 
assembly thrust ready to work on experimental or production models 
bearings : 
where high stress, high-te mperature, and high-pre - 


\ cision be arings are essential. 
Helicopter 
planetary gear support 
bearings 


BEARINGS 


Turbine bearings 


ENGINEERING OFFICES: SYRACUSE * BOSTON © CHICAGO * DETROIT® TORONTO «© PITTSQURGH + 


CLEVELAND * MILWAUKEE * SEATILE * HOUSTON * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


36 
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Mele) ¢i,. ic 
FOR 


ENGINEERS ? 





(lan you use the expe rience knowl dye and shill of Our season d and 


successful engineers right now? 


| hev are available immediately to solve design che velopune nt and 
produc tion proble itis involving power tratismisston, at fuation or pe aring 
for any and every phase of the aviation industry. And they re backed 

I 
by a modern precision production plant—a plant capable of translating 
advan ed con epts into precision components and iiset sible > 


on a production basis. 


You can count on Foote Bros. engmeering and facilities 
to come through with the answer and the production 
wherever and whenever you need it. It will pay you 


lo ask lk oote Bros. first. 


trent atte ee ni rai le, FODTESBROS. 


Beller Power lhartbmitsion Jhrough Bellen Gears 





FOOTE ete ~ GEAR AND MACHINE CORPORATION 


589 South Western Boulevard, CI “go 9 
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A NEW, LARGE CAPACITY 3000 PSI 
PUMP SERIES WHICH -- - 


Is Designed to Meet Latest Military Specifications? 
Provides the Highest Hp/Wt Ratio? 

Has the Smallest Envelope of any 10 gpm Pump? 
Features High Overall Efficiency ? 

Has Control Stability with Short Differential? 


Is Equally Efficient as a Pump or Motor? 


THE S577 ATOPOWER OVER-CENTER PUMP 


The New STRATOPOWER Over-Center Pump, now undergoing tests, is exhibit- 
ing performance characteristics that are exceeding expectations. This smooth- 
running, self-priming Pump with notably low pulsation and transient pressure 
characteristics, is the answer to many hydraulic problems for large aircraft 
systems. Progress reports on this important development will be sent to engi- 
neers interested in advanced hydraulic design. 


WATERTOWN DIVISION 


THE NEW YORK AIR BRAKE COMPANY “7. 
STARBUCK AVENUE ° WATERTOWN N.Y. \D/ 
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Genisco G-Accelerators provide a quick, precise 


Which one of these car odery = Cans ponder japon 
Genisco centrifuges meets = ne 

your requirements for testing 
components under simulated 


operational G-loadings? 


operate and built to withstand years of hard use 
These features particularly suit them for large 


laboratory prototype development 
More than 100 Genisco G-Accelerators of 
various Capacities are now in use throughout the 
\ world 
\ Complete technical information on all models 
...as required by Mil 5272A. procedure Il \ and accessories is available. Please direct your 
. inquiry to: Contracts Manager, Genisco, In 
2233 Federal Avenue, Los Angeles 64, California 


| 
| volume testing programs, as well as for precis« 
| 
| 
\ 


movpet €159 The larger 

capacity of this machine 

permits whole system 

ermpenants and complete 

gee ages to be tested. 

‘wo objects, each weigh- 

ing 100 pounds and 24” 

x 24" x 18" in size, can be 

accommodated simulta- 

neously. G-range of the 

machine is 0.024 G to 75 

G's. Maximum centrifugal : 

capacity is 2000 G.- monet B78 Used primarily for te sting 
pounds. Nominal radius of relays, switches, tubes, motors, valves 


gyration 48° and other small c« ponents, and to 
calibrate and evaluate accelerometer 


Accommodate objects weighing up t 
25 Ibs.; has G-range of 0.017 G to 12 
Gs. Maximum centrifugal capacit 
1200 G pound Nominal radiu 
gyration 24 


en 
se 
- 


—_— 


_-— — 


mooet £1865 This newest and largest Geni 
centrifuge was recently built for the | 
Air Force Two mechanical or electroni 


pack iwes, Cac h we ig! ing upt WO ound 


moovet 0184 A high-speed ma- 
chine, designed to test acceler 
ometers and other instruments . 
ronment of up to 65 G imultaneousl 

under acceleration forces from Saentenl andite *- an ’ 

. - i 0“ ' bat criti ‘ 4 atieoti « “ iti ‘ sitet 
1 to 850 G's. Full centrifugal is six feet. Ar mtd + dvnas " . oleae 
capacity is 1000 G-pounds : 1. caboprommr teeny eegsan 
Nominal radius of gyration 
on 


can be ubjected t in acceleration en 


system automaticall 
fTxOe|Yssive unbalan ‘ 


- 


test runs 


ACCESSORIES ADD TO OPERATING EASE A number of 
accessories including a strobe system, air sys 
tem, optical system, tub cover, access doorway 
and slip ring systems, designed to give greater 
operating convenience, are available for Genisco 
G-Accelerators, Models B78 and C159 


Modifications in any basic machine or acces 
sories to meet your particular requirements will 
be carefully considered 


RELIABILITY FIRST 
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WELDING PROGRESS REPORT 


Leading Aircraft Subcontractor _ prccisciy what they set on the wel , 


cr. The machine cannot deviate from 


Proves Job Shop Economy fs mpeg hanes 


throughout the entire range of a 


of Sciaky Counter Weld Control _ inn 


Another advantage is the impli 





electronic Welding Company of tractors as well as from commercial itv of maintenance. Plug-in sub-a 
| Angele California, has nov manufacturers who require the high embly control units make it possible 
leted over eight months pro t standards of weld safety and to replace a unit in a matter of min 
tion experience with the nev cconomy ute Further, the plug-in featur 
crak Predetermined  Electroni lo prove hi onfidence, Mit permits easy addition of additional 
Counter Controlled Resistance Palmer has placed orders for two functions if they are ever required 
Velder Their experience = prove more of the new Sciaky Welder 
that the advantages of the new Sciak ne 1s a pot welder, the other a Literature Available 
wn a ee oe ae oo ae: Technical bulletins completely de 
ction service apply equallh to job ‘ 
hop” requirements Production Advantages scribing the new Sciaky Predeter 
mined Electronic Counter Weld 
Important to all who require safe, Control are available. Write on yout 
ae Set-Up economical welds is the precise con company letterhead requesting Bul 
Is a Key Factor trol provided by the new Sciaky letins 338 and 339. ‘There is no obli 
Mir. George Palmer, President of Welder. Users report that they get gation. 
electronic Welding Company, sum 
tip hi CXPCTICHICE when he SAV‘ 


The new Sciaky welder control 

ives us a definite advantage over the 

KC timer. We get unusual ease of 
cloping and repeating weld sched 

ules, including those requiring certi 
fication maccordance with Mil pee vty 


Versatility is Vital 
for Job Shop Operations 


lhe versatility of the Sciaky Pre 
letermined Electronic Counter Con 
trolled Welder makes it the logical 
mswer to Electronic Welding Com 
pany's requirements. Simple set-up 
minimizes the need for hard-to-get 
killed labor. Its suitability for alumi 
num, steel, stainle: jet cngun al 
loys, brass, ete., makes practical the 
use of the machine on both aircraft 
md non-aircraft work 

\t Electronic Welding Company, 
1 single Sciaky spot welder is used 
for work on the | program and for 
urframe structurals in the I-104 and 





B-52 programs. Current usage is two } 
ten hour shifts per day 

Mr. Palmer states that “having 
1 Sciaky Predetermined [Electronix 
Counter Controlled Welder is al . 
most prerequisite to getting subcon 

ELECTRONIC WELDING COMPANY’ a ¥ Sciaky Counter Control W f oT: 

tracts from airframe and jet engine eae: * A + for the Pratt & Whitney J-57 jet en 
manufacturers and ordnance con Note the in-production at Mate eaaeniieds aakiieds cnaieaia 


Largest Manufacturers meal AKY 
SSciany. 


of Resistance Welding Machines in the World 
Sciaky Bros., Inc., 4935 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 
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BARBER 
COLMAN 


BARBER-COLMAN 
TEMPERATURE CONTROL 
SYSTEMS 


CONTROL 
BOX 


SENSING 
UNIT 


Barber-Colman temperature controls 
selected for B-S8 detachable pod 


America’s first supersonic bomber, the USAF B-58 “Hustler” built by 
Convair, is designed specifically to carry a detachable “pod” under it 
fuselage. With these capsules, this versatile plane is capable of per 
forming a wide variety of missions. To maintain a constant tempera 
ture in a pod flight test equipment compartment, Convair has chosen 
a Barber-Colman temperature control system. Other Barber-Colman 
equipment is furnished to contractors of the B-58 air conditioning 
system. For help on your control projects, consult the Barber-Colman 
engineering sales office nearest you: Los Angeles, Seattle, New York, 


Fort Worth, Baltimore, Montreal 
CAREER OPPORT 


BARBER-COLMAN COMPANY 


Dept & 424 R k Street, F ¥ 











Uniformity in handling and service performance 


Aircraft Cable »* Terminals * Assemblies 


vy MACWHYTE 


Uniformity in handling — uniformity in service are attained through rigid quality 
control and precision manufacturing. That's your assurance when you use 
Macwhyte ‘Hi-Fatigue” Aircraft Control Cable, Terminals, and Assemblies 
There's a complete line of sizes and types of Macwhyte Aircraft Control Cable 
in Galvanized, Tinned, and Stainless Steel. Properly PREformed, “Hi-Fatigque 
cable lies dead with no tendency to unlay, twist, or curl. Assemblies in be 
made to closer tolerances, because there is n mum uniform stretct a 
length of cable 

Macwhyte "Safe-Lock" Stainless Steel Terminals for swaging are ma 
to exceed the requirements of Military Specifications 

Macwhyte Aircraft Cable is avaitable in reel lots or cut to length. Tern 
sold loose or attached to cable. Assemblies are made ti rder 


Ask for Macwhyte Aircraft Catalog A-3 


afr 
rece * Mm, 


wy, 





MACWHYTE COMPANY 


Py . 2906 Fourteenth Avenue, Kenosha, Wisconsin 

2 r Mia ‘ ‘ ‘ j Cas , ‘ 

C) Vlanu ué A 

z Tos . A ; ™ 

. ; ; 

tc) 

s 

2 Mill Depots: New York 4, 35 Wat + Pittsburgh 36 rry 
° H 


« Detroit 3, k Bivd. « Chicago 6, 


St. Paul 14, 6H é * Fort Worth 1, | Box ¢ + Portiand 9, 
1 N.W. 14th Ave. « Seattle 4, Holgate ¢ San Francisco 7 } 
St. « Los Angeles 21, t 
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WHICH of these Actuation Problems are YOURS7 


POWER CONSUMPTION SPACE WEIGHT PRECISION 


TEMPERATURE LUBRICATION DEPENDABILITY 


SAGINAW b/b SCREWS will help you solve them! 


G6 BASIC DESIGN 
ADVANTAGES 


1. Vital Power Savings. Permit much ematies 


motors with far lees drain on electrical system, 





simple rf cremitry 


2. Space /Weight Savings. Screws themeclye 
are smaller, lighter; permit emaller motor 
and gear boxes: climinate ausilary equipment 


required by hy draulhes 


3. Precise Positioning. \Miachine-around typ 
will position components far more precisely 
than hydrauhes of paeumatios; tolerances on 
position are held within 0006 in. /ft, of travel 


4. Temperature Tolerance. Normal operat 
ing range from > to ” F in selected 
materials, will function efliciently at temper 
atures as high a» 4900" F 


5. Lubrication Latitude, If lube fal will 
still function with remarkable efficiency. Unite 
have been built and qualihed for operation 
without lubrication 


6. Fail-Sate Postarenamen. Par lew vulner 


“Smeg able than hydrauhes othie-arch groove 
voke deflectors and Sine circuits pros ide 


a: wily: bv -* added oa sneer against farbare 





Like stripes on a barber 
pole, the balle travel to 
ward end of aut through 
spiral tunnel” formed by 
concave threads in both 
screw and mating out 


Let's «tart at the begin 
ning, with the familiar 
winciple that there's far 
friction in rolling 
than in sliding. By ap 
plying thee principle, 


one now hind of 
oe 
gra be ne 


the Saginaw ball/bear ing At end of wip, one of 
Seren cadieally tocreases ¢ more tubular guides lead 
the eflieiency of rotary balle diagonally back 
tedinear motion (and across outeide of mut to 
viee versa). lawtead of starting point, forming 
sliding, mating surfaces _ Clueed eareait through 
dlideonrolling steel balle je which balle recireulate 


Available in custom machine-ground and stock rolled-thread 

types. Units have been built from 1'% inches to 39'4 feet , ’ 

long—% to 10 inches in diameter. SEND TODAY FOR THIS FREE 1957 
apm DATA BOOK 


— Of 660 ours ° Sweet's Product D 


Saginaw Steering Gear Division 

General Motors Corporation 

b/b Screw and Spline Operation ‘ os. 
Dept. 98, Saginaw, Michigan 


Outstanding opportunities for qualified engineers 


Please send new engineering data book on Saginew b/b Screws ov 
Splines to 


NAME 
COMPANY 


ADOPESS 
SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS © SAGINAW, MICHIGAN 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
! 
| 
| 
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TAILORED TO WITHSTAND ENVIRONMENTAL HAZARDS 


t corn 


thunctor 
condition 
{ 


Pantie ti 


Benseal 
iterial 
mall { 
mauit 
lhe Benseal procs 
scintilla Divisi 





ENGINEERS 


Scintilla Division wns ot Gained ton 


visor for details of a career 
JDNEY, NEW YORE 


AVIATION CORPORATION with our growing organization 
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LAVELLE...Wherever Precision Fabrication is Required 














FAIRINGS 
BAFFLES 
COWLINGS 
SHROUDS 
ENGINE MOUNTS 





PRECISION WELDED AND 


ENGINE DUCTS 
SHIELDS 

COMBUSTION CHAMBERS 
BURNER SUPPORTS 
COMBUSTION LINERS 


JET ENGINE, MISSILE, ROCKET, 


EXHAUST NOZZLES 
TAIL PIPES 

FLAME HOLDERS 
SEALS 

ENGINE CASINGS 


FABRICATED OF STAINLESS 


SHELTERS 
HOUSINGS 
REFLECTORS 
CONSOLES 
NACELLES 





MACHINED 


STEEL, 


te i | She) 
e her , 
ue 


PARTS 


ry 


METAL AND ASSEMBLIES 


SHEET 


’ 


’ ae 


=vh 
Pall 


Ae  — . 
i Sts ae 


t wewiin. us 


COMPONENTS 
Ceca eae 
moaned TTT 


ne a a 
* i 


AND ALUMINUM ALLOYS 


AIRFRAME AND ELECTRONIC 


| | 


TITANIUM, NICKEL 


TO GOVERNMENT SPECIFICATIONS BY CERTIFIED MEN, METHODS AND MACHINES 


ine lude 


Lavelle’s 


produc tion planning, 


scrvices 


shop and sheet metal facilities 


gas, resistance 
inspected by X-Ray, 


painting, 


engineering 


tool making, 


and metallic ¢ 
Zyglo or Magnaflux, 


anodizing and quality control 


hac hine 
inert 
Lavelle — Corporation * Newtown, Bucks we Pa. 
ween Philadelphia, Pa., and Trentor 


welding, 








New from Clary! 


“Guided” valves 
for guided missiles! 


high-pressure line valves with 


5 choices of actuation ! 


Now you can “guide” the operation of these valves with 

5 different actuation systems—solenoid, pneumatic-hydraulic, 
manual, explosive or shuttle! A truly complete line 

of high-pressure line valves 


Here at Clary, our years of experience in manufacturing 
guided missile components — gyroscopes, servo-actuators, 
propellant valves, telemetering transducers — now enable 
us to bring you these high-pressure line valves built 

with the same precision. Our extensive inspection and 
quality control guarantee the maximum reliability 
required of missile components 


When precision, reliability and versatility are 
factors in your plans, please call on Clary 
for complete services, including 


DESIGNING AND TESTING to established 


specifications and envelope drawings 


PRODUCTION-ENGINEERING of components 
and complete assemblies covered by your 
prototype, sketches or drawings 


MANUFACTURING of precision components 


to established drawings and specifications 


AUTOMATIC CONTROLS 
DIVISION 


if lary ( orporation, Dept Wa? 


San Gabriel, California 


MANUFACTURER OF BUS 
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SOLENOID 

Hermetically sealed coil 
18-30 volts D.C. 

Low current consumption 


PNEUMATIC-HYDRAULIC 
3000 psi operating pressure 
Zero leakage 

“O”" ring seals 


MANUAL 

Miniaturized toggle action 
On-off control 

Fixed flow 


EXPLOSIVE 


Positive on-off action 
Trigger release 
Protected seat 


SHUTTLE 


Repetitive reliability 

Ideal for final check-out 
system 

Non-interflow 


RAFT AND MISSILE COMPO 





More control 


with isolation 


E. 


Although Titanium is one of the most challenging metals ever presented to the 

aircraft industry, its fabrication into dependable fasteners requires extensive 
engineering and quality control. Voi-Shan, one of the pioneers in the field, decided that 
by isolating their Titanium production into a separate division, they would 

achieve a greater concentration of engineering, production and quality control 

than ever before possible. A separate, modern plant has been acquired for this 
purpose. It also means better service and greater facilities for solving your particular 
Titanium fastener problems. Why not submit your Titanium needs to your local 


Voi-Shan representative, or write for the booklet, “Voi-Shan Reports on Titanium 


f (2 
= 
MANUFACTURING COMPANY 
A division of PHEOLL MANUFACTURING COMPANY 


8463 Higuera St., Culver City, California 


Offices ta principal cities of the United States and Canada 
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Solar Advanced Technology 





Taming hard-to-work titanium 
with “purge chamber’ welding 


AIRCRAFT AND MISSILE DESIGNERS cal! for 
more and more titanium. The superior 
strength-to-weight ratio of this new 
metal saves vital pounds in airframe 
engine and missile components Solar is 
leading the way in taming this hard-to- 
work metal 

rhe plastic purge chamber, shown 
above, is a Solar development to 
facilitate welding of titanium in an 
atmosplhi re which protects the weld 
from elements in the air, It is one of 
} 


many advanced fabricating techniques 


pe rfected in Solar laboratories to help 


realize titanium’s promise. As a result, 
Solar today is imong the largest users 
of titanium for aviation purposes, and is 
constantly te sting and working with 
new materials re quiring experience ind 
expert ability 
This is one « 

advanced technolog icombination 
of skills, facilities and forward-looking 
pioneering. Perhaps Solar can bring a 
fresh viewpoint to ur difficult metal 
working problems. Write to Depart- 


ment D-31, Solar Aircraft Comp 
San Diego 12, ¢ ilif rhika 


New “Solar Advanced Technology” facilities brochure of 








SOLAR 


AIRCRAFT COMPANY 





DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES + AIRCRAFT AND MISSILE COMPONENTS + BELLOWS + CONTROLS + COATINGS + METAL ALLOY PRODUCTS 
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Margin for Error...None! 


You swing into your final approach At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! yy Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That's why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication. % Whatever you produce, if it uses 
bye arings, specily Bower! Choose from a complete line of tapered straight and 


journal roller bearings for every field of transportation and industry IDEALLY SUITED TO HIGH-SPEED OPERATION 


Hd ther pre 


BOWER ROLLER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC. @© DETROIT 14, MICHIGAN 


= 8.) 3 
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New/ 


DPS Connectors for 
High Altitudes-Vibration 


D) vpsa-34P 


WHAT'S NEW 


New/ 


Coaxial Connector 
Screw Type Coupling 


TNC Coaxial 
Receptacle SA-445 


These rack/panel pressurized connectors are designed 
for high altitude and vibration applications. When 

the DPS connector is mated, it is sealed about the 
insert faces by means of a specially designed rubber 


. seal, that allows an axial tolerance of up to 4” while 


still effecting a seal. This seal is encased in the #34 
shell so that the step down design of the mating 

#33 shell seats into and against it. In addition, the 
#34 or pin insert shell encloses a monobloc silicone 
insert designed so that the tightening of the junction 
shell effects a compression seal around the wires that 
have been inserted. The #33 or socket insert shell 
has a plastic front insulator, to insure alignment of 
contacts, and is backed up by a silicone rear insulator 
that is also tapered to permit the corresponding taper 
of the junction shell to compress it around the wires 
as the junction shell is tightened. Contacts for DPS 
connectors must be ordered separately, and installed 
at time of wiring. Co-axial contacts, and thermocouple 
contacts are available. Also, air lines. DPS connectors 
are available in 4 different sizes with several 

insert arrangements for each size. 

Write for Bulletin DP-101 TODAY! 


mon am AOR’ 


Latest RF Connector Series — The TNC. The TNC is a 
screw type coupling version of the improved BNC 
series for small coaxial connectors. This TNC series, 
made by the Eastern Division of Cannon Electric, is 
available in two types: low voltage and high voltage. 
Both types are ideal where minimum noise is desired. 
They are lightweight, waterproof, sealed connectors 
which will operate at any altitude. 


The high voltage TNC is recommended for AC rating up 
to 5,000 volts. Low voltage rating is to 500 volts. The 
TNC series is also available with collet cable clamp 
Write for RF Coaxial Bulletin DC-1 TODAY! 


IN CANNON PLUGS 


New/ 


Quick-Disconnect 
Accessories for AN-Plugs 


CA06BQ Plug CA02AQ Receptacle 


Write for Bulletin 
PR-QD TODAY! 


CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California. Factories in 


An accessory that consists of coupler and an adapter 
has been recently perfected by Cannon to provide 
quick connect and quick disconnect characteristics 
to AN connectors. 

The adapter is designed to screw over the coupling 
threads of a standard AN receptacle, and contains an 
external locking groove which receives the formed 
ends of the coupler latch when fully engaged. The 
entry of the coupler latch into this groove permits a 
compression spring to move the coupler sleeve 
forward, locking the parts securely. A simple straight 
pull back on the sleeve releases the latch 

and permits disconnection. 

The coupler consists of a special spring latch 
assembly, and is oa to replace the coupling 
nuts on Cannon AN3106A and AN3106B plugs. 


WHERE RELIABILITY 
S THE S™ DIMENSION 


Los Angeles, Salem, Mass., Toronto, London, Melbourne. Manufacturing licensees in 


Paris, Tokyo. Representatives and distributors in all principal cities 
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Allis-Chalmers 
Compressors 


develop supersonic and 
hypersonic air speeds to 
test planes and missiles 


Flight conditions at two, three, ten times the 
speed of sound are duplicated with scale models 
and for full-size jet engines at the U. S. Air 
Force’s Arnold Engineering Development 
Center, Tullahoma, Tennessee 


This photo shows some of the Allis-Chalmers 
equipment used to whip up these tremendous 


air speeds 


Axial and centrifugal compressors with a 
combined rating of four and one-half million 
cubic feet of air a minute...driven by 300,000 
horsepower of electric motors, with all neces 


Trimming vital years from the bed sary power transformers and control equip 
nation’s aircraft development . ; "i ment, are among the drive systems installed in 
pone, A -( Sy yet i ; the Center's three laboratorie 

1g in research by we —. , 
Wright Air Development Cen- arc c — Allis-Chalmers furnishes axial flow, centrif 
te N/ Ci) P rh onsuiting ngineers: 
fet ‘Fields. and mje. poo aon Sverdrup & Peresl, tas ugal and rotary compressors for all wind 


of aircraft and engines tunnel and engine test applications 


Other Equipment Available to Simplify Engineering 


Allis-Chalmers also builds transformers, control, switchgear, motors, and unipolar gener 


ators for use in wind-tunnel and test facilities. For information, contact your nearby A-C 


office or write Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 
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VOUR LLELTHIL-MVOMMUOLIL LIMA 


OUR 
BUSINESS IS 
PRESSURE 
ACTUATED 
SWITCHES 


E take a lot of pardonable pride in considering 
ourselves leaders in the design and development 
of Pressure Actuated Switches ... From Absolute Zero 
to 15,000 psi . . . Chances are there is a Meletron 
Pressure Actuated Switch in our standard line that will 
meet your requirements ... With us pressure and 


vacuum actuated switches come FIRST. For more than 
20 years we've been building aircraft and industrial 


pressure switches. We know we have pressure switch 
‘know-how’ . . . And, if one of our regular model 
Meletrons doesn't solve your particular pressure con- 
trol problem, then we'll build one that will. 


e 


950 NORTH HIGHLAND AVENUE « LOS ANGELES 38 CALIFORNIA 
ENGINEERS AND MANUFACTURERS 
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Tipotlut feur!, . FROM TRANSISTOR CENTER, U.S.A. 


2N207 


2N207A 
2N207B 
TOO31 


MINIATURE LOW LEVEL AUDIO TRANSISTORS (25 mw) 


general purpose micro-miniature low level transistor, typical beta of 


100, 15 db maximum noise figure 

10 db maximum noise figure version of 2N207 

5 db maximum noise figure version of 2N207 

50 volt version of 2N207 

Special versions of the 2N207 to selected beta ranges are available. 





$8100 
2N344/ 
$B101 


2N345/ 
$8102 


2N346/ 
$8103 


2N128 


2N129 
2N240 
2N299 


2N300 


T1050 


HIGH FREQUENCY, HIGH GAIN (MICRO ALLOY) TRANSISTOR 


combines high frequency response with high gain for genera! purpose 
high frequency applications and switching circuits, typical fmex 60 me 


HIGH FREQUENCY SILICON TRANSISTORS (150 mw) 


general purpose, 10 mc silicon transistor 
high speed silicon switch for speeds up to 5 mc characterized by ex 
tremely low switch resistance 


HIGH FREQUENCY SURFACE BARRIER TRANSISTORS 


general purpose, minimum fmax = 30 mc, beta over 10.5 
general purpose, good beta control (11-33) 


general purpose, higher beta (25-110) 
general purpose, higher minimum fmax (60 mc) 


general purpose, with military specifications, beta 19-66, minimum 
fmox 45 mc 

general purpose, with military specifications, beta over 11.5 

switching transistor, f «¢ » > 30 mc 

for tuned amplifiers, military specifications, 20 db minimum power gain 
at 10 mc, minimum fmox 90 me 

for video amplifiers, 50 mc minimum current gain bandwidth product, 
fmox over 85 mc 

high frequency transistor for 50 mc oscillator mixers and 10-15 mc 
bandpass amplifiers, 22 db typical power gain at 10 mc 

Other types with special parameter controls are available 





MEDIUM POWER ALLOY JUNCTION AUDIO TRANSISTORS (100 mw) 


39-120 beta driver transistor 

45-85 beta version of 2N223 

70-120 beta version of 2N223 

high gain output transistor, 2N225 is a matched pair 

medium gain version of 2N224, 2N227 is a matched pair 

Versions of the 2N224 with various beta ranges and higher betas ore 
available singly or in matched poirs. 





AUDIO POWER TRANSISTORS 
40 volt, 7 watt power transistor, thermal drop 3°C/w maximum 
40 volt, 10 watt power transistor, thermal drop 2.5°C/w maximum 
60 volt, 12.5 watt power transistor 
80 volt, 12.5 watt power transistor 


| 


Proven performance of Philco 
Hermetically Sealed Transistors 
has made them the basis for 
design in commercial and mili 


tary appli inions where relia- 
bility is che major consideration 
Philco transistors range from 

rld's smallest germanium 


now in pro uction 


on transistors with ex 


istors desig 
il appli ions in ac- 
vith Customer require- 
Philco Micro-Alloy 
is in production 


and d 


esign quan 
uilable. New and 

ransistor types, such 

as the Philco Micro-Alloy Grad 
ed Base Transist are now 
in lopment. In keeping 
with ou specifications 
will be made available as soon 
as these units reach pilot pro- 
luctis n and are available iti 


le ivn quantitic 


Make Philco your prime 
complete transistor application 
write to Lansdale T 


formation 


Com ny Dept [-Z2 Lansdale Penr 


Regional office Merchandise: Mart Plaza 
Chicago 54, Ill.—10589 Santa Monica 


Blod., Los Angeles 25, Cali} 


LANSDALE TUBE COMPANY DIVISION 


LANSDALE, PENNSYLVANIA 





The new pride of Eastern... 
PROTECTED BY SINCLAIR 


Latest Eastern Air Lines plane to bear the illustrious Golden Falcon name is the 
Super G Constellation. This new titan of the skies carries 70 passengers — has an 
increased cruising range and includes 107 new design features. It embodies new luxury, 


style and comfort — retains its traditional dolphin-like grace and triple tail 


Its four great Turbo Compound engines that generate 13 thousand horsepower are 
protected with Sinclair Aircraft Oil. Eastern uses Sinclair Aircraft Oil exclusively be- 
cause of its proved quality and dependability over the years. In fact, today 45% of the 
aircraft oil used by major scheduled airlines in the U.S. is supplied by Sinclair. There’s 


no better proof of reliability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 
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THE FLIGHT HEARD ‘ROUND THE WORLD 


Recently three B-52 bombers flew around the world in 
+5 hours and 19 minutes. They were only specks in the the pilot, so no radi« 
vastness of the sky, yet they were in voice-contact every zed by minimum training 
mile of the way—with SAC headquarters in Omaha, maintenance, high reliability 
with each other, with bases along the route and with the with a choice of any 20 of 44,000 frequ 
KC-97 tankers that refueled them in the air 

In this as in other ways, RCA serves « 
Their speed-of-light contact was the AN/ARC-21 liaison forces. RCA scientists and engineers 
communications set in each of the ships. This is a long creating, designing and producing nev 


range, pressurized, high-altitude airborne system, capabl tronic systems and equipment 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS CAMDEN, N. J 
Trmk(s) 
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Why 


CHANCE 










OUGHT 
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... because MENASCO COULD MEET THE 
CHALLENGE OF COMPACT, STRONGER, LIGHTER LANDING 


GEAR FOR HIGH SPEED NAVY AIRCRAFT 





CHANCE VoOUGHT record-breaking Crusader jet fighters require 
extremely rugged landing gear to operate from aircraft carriers. 
The designs for the main and nose gear called for great strength 
in order to absorb maximum sink speeds and arresting tension; 
the weight-saving combination of steel and aluminum; and the 


highest mechanical specifications 


MENASCO was chosen to fabricate the Chance Vought Crusader 
landing gear and not only met but exceeded all requirements, 
The gear is the lightest, strongest and most compact of any 
carrier aircraft. Menasco’s advanced ideas in the application 
of materials and progressive techniques in precision produc- 
tion of landing gear assures built-in quality and reliability. 











A MENASCO DESIGN BONUS! $x 


Accumulator for hydraulic San} 
system is integral ‘ 
part of main landing gear 











first in development, quality, delivery and service. 


menasco manufacturing company 


BURBANK, CALIFORNIA + FORT WORTH, TEXAS 
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™~ IS YOUR JET ENGINE 


RPM MEASUREMENT 





ACCURATE AND SAFE? 





READS JET ENGINE SPEED to 
GUARANTEED ACCURACY of 


10 RPM in 10,000 RPM (0.1%) 


The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The TAKCAL tests to guarantee that accuracy. 

The new B & H TAKCAL incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of +0.1% in 
the range of 0 to 110% RPM. Additionally, the Takcat circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
reading. 

The TAKCAL’s component parts are identical with those used in the 
J-Model Jetcat Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the JeTCAL Tester. 

The TAKCAL operates accurately in all ambient temperatures from 
-—40°F, to 140°F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 

For full information write or wire... 
8B & H makes the JETCAL® Analyzer 
and TEMPCAL® Tester 


B & H INSTRUMENT Co., INC. 


3479 West Vickery Blvd. * Fort Worth 7, Texas _ <> | 


Sales-Engineering Offices 
VALLEY STREAM, N. YY. 108 So. Franklin, LO 1-9220 © DAYTON. OHIO 209 Commercial Bidg Mi 4563 @ EL SEGUNDO, CAL.; 427 E. Grand Ave., EA 2-1644 











TEST RADOMES AUTOMATICALLY 


with the CTl Radome Boresight-Error Measuring System 


The effectiveness of the best airborne radar tracking 
system can be completely destroyed by deflection of 
the radar beam as it passes through the plastic 
radome. Radome manufacturers and aircraft and 
engineering firms installing and testing radar equip- 
ment, faced with the tedious problem of measuring 
beam shift at various points on the radome, now 
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have a fast and accurate method at their command, 
The CTI Radome Boresight-Error Measuring System 
automatically records beam deflection as a continu- 
ous function of the radome position, requires far 
less time than previous methods, and does not miss 
discontinuities often overlooked in point-by-point 
measurements, 


RECORD BORESIGHT ERROR DIRECTLY WITH 
AN OVERALL SYSTEM ACCURACY OF 


V4 MILLIRADIAN (1/70°) 


As the motor-driven holding fixture rotates the radome under test, 
the servo-controlied, null-seeking antenna on the boom traces the 
position of the deflected radar beam. At the control console, under 
supervision of a single operator, three recorders plot the total 
magnitude and the horizontal and vertical components of the beam 
deflection angle directly in milliradians. Rate of change of the 
beam deflection, essential to missile applications, is readily ob- 
tainable from the recordings 


Additional features include automatic plotting of antenna pat- 
terns with or without the radome, and radome transmission effi- 
ciency measurements 


For additional information write to Dept. 6-63 


Visit us at the National Convention on Military Electronics 
Washington, D. C., June 17, 18, and 19, Booth No. 37 


Engineers: Career opportunities are currently available. 
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by STANDARD OJUL 


COMPANY OF 


CALIFORNIA 


Air-to-ground “talk” speeds mountain rescue 


Lost in the high forests of Southwest Utah with cold and 


darkness closing in! It looked like an unpleasant night 


ahead fora mother and her four young children who had 
strayed from their party. Then state police called Royce 
Knight for help. In less than two hours he combed a 
hundred square miles of rough country, spotted the lost 


family’s campfire, and led the ground party to them by 


walkie-talkie! 


“Low-level night flying isn’t much fun,” says Mr. Knight, 


“but it's not too bad when you're sure of your engine. | 


can count on full power every minute I’m in the air, with 
Chevron Aviation Gasoline. It never fouls plugs, gives me 
extra power when I need it, and still lets me lean back for 


economy at cruising speed. 


‘Flying out of Cedar City, I do a lot of « rop dusting and 
spraying the kind of work that’s toughest on an engine 
I make sure my planes stay in top shape by using RPM 


Aviation Oils. I'm getting 200 extra flying hours between 


‘ overhauls since I switched to ‘RPM.’ Parts stay clean and 


free, valves never stick, bearings are perfect.” 








TIP OF THE MONTH 


When flying on the lee side of 
a mountain crest or ridge, 
remember that downdrafts 
will make your altimeter read 
“high.” It’s possible to be in 
a steady descent and still get 
“constant altitude” readings 


We take better care of your plane 


canon 


AVIATION 
GASOLINE 
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SMALL WORLD —The world of the diode... the transistor...the printed 
circuit...the new magnetic and dielectric components—this world expands in sig- 
nificance as it shrinks in physical proportions. Popularly symbolized by the tinier 
than-ever hearing aid and the pocket radio, the new, small world of solid state 
circuitry is omnipresent. It safeguards our skies. It simplifies our living. It opens 
new doors to learning. 


Stewart-Warner Electronics has pioneered in the development of solid state cir One of 160 plug-in modules for the 
: : . , desk -size Stewart-Warner Data Prox 
cuitry. Out of a manufacturing environment second to none, Stewart-Warner essing Unit. Modules employ solid 
Electronics is mass-producing equipment containing solid state devices by the state circuitry to save space and 
thousands of units eliminate many vacuum tubes 


Your problem of solid state circuit design and production techniques STEWART 
will be handled at Stewart-Warner Electronics with equal efficiency 


If you are an engineer interested in advanced circuit development, ELEC | ROnICS 
write: Stewart-Warner Electronics, Dept. 14, 1300 North Kostner 


Avenue, Chicago 51, Illinois. PETE) @ Division of Stewart-Warner Corporation 








Wherever there's need for 


foleleh ine) ae 


Johns-Manville structural insulations 
offer you unparalleled design flexibility 


Proof of this design flexibility can be seen 
in the intricately designed structural in 
sulations Johns-Manville is 
ducing for the aviation industry. 


now pro 


Precision formed through recently de 
veloped methods, Johns-Manville struc 
tural insulations meet the exacting design 
specifications of aircraft manulacturers 
They provide the closer temperature con 
trol needed for supersonic performance 


ineultated 
Structural 
Panel 


Assembly 


Johns-Manville 
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And—equally important—they are in 
tegral structural parts that resist vibration 
and corrosion to keep maintenance and 
replacement at a minimum 

J-M aircraft and missile insulations are 
made of high-heat resistant alloys enclos- 
ing Thermoflex” refractory fiber felt. The 
finished part is light in weight, yet possesses 
unusual structural strength and rigidity. 


So whether you're in the blueprint stage 


or in testing, whenever and 
wherever you need HEAT control 
J-M. Our insulation specialists will give 


the very 


prototype 
callin 


you the design help you need 
latest information on insulation methods 
employing stainless steel, titanium and 


other light-weight, heat-resistant alloys. 


Write Johns-Manville, Box { wm 
14, New York 16, N. Y. In J) 
Canada, Port Credit, Ont. oe 4 


PRODUCTS FOR THE 
AVIATION INDUSTRY 





Build smaller, 


lighter electrical 


Photographed o “ in, graph paper 


assemblies 


with new Airborne miniaturized capacitors 


You can now reduce the weight and bulk 
of electrical and electronic components 
Airborne’s new minia 


still further with 


turized capacitors 


Utilizing Mylar dielectric and a special 


conductor, these new Airborne capact 
tors have exceptionally high microfarad 
ratings per cubic centimeter up to 12 
times higher than those of ordinary ca 


pacitors. 
Airborne miniaturized capacitors are 


rated at 200 v d-c and have an operating 


LINEATOR® . ROTORAC® 


<< PIRBODRNE== 


temperature range of 12a°F to O0°CF 


with a capacitance change of only 12%. 
At 300°F they will 


for 2 


withstand 150 


rated voltage 1) hours through a 


resistance of 1 ohm per volt 


Available with 3 terminal options, Air 
borne standard design miniaturized ca 
pacitors are furnished in hermetically 
sealed metal containers to meet Govern 


ment specification MIL-C-25A 


Write, for 


nformation and quotations 


phone or wire more 


ROTORETTE® 


ne 


TRIM TROL® 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, 
WINNETT BOYD LIMITED «+ 745 Mt. Pleasant Rd., Toronto 12, Ont 


Represented in Canada by 


NEW JERSEY 
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Airborne Miniaturized 
Capacitors—200 vd< 





Microf. (+ 10%) Dia 
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Length 
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New technical bulletin 
overing Airborne 
niniaturized capacitors 


svailable on request 








SPS Hi-Ti titanium aircraft bolts are regularly manufactured in inda onfigurations: internal wrenching tension bo 
1 wrenching ear bolts, and flush head internal wrenching shear bolt 


12-point external wrenching tension bolts, hexagon head externa 
n you as much as 1000 Ib. per airframe—with no loss in strengtl 


Weighing 43°, less than steel bolts of equivalent dimensions, they 


SPS Hi-Ti titanium bolts help you build 


lighter airframes without sacrificing strength 


SPS Hi-Ti titanium bolts help you solve the problem of 


HI-Tl versus Alloy Steel BOLT reducing airframe weight without compromising strength 


They weigh 43°, less than alloy steel bolts of the same size 


STEEL A comparison of typical 


HI-Ti mechanical properties One Ib. of them can do the work of 1% Ib. of steel bolts 


Yet in tensile-strength-to-weight ratio and fatigue resist- 


RELATIVE WEIGHT mnie ance, they outperform steel 


mane Once considered a laboratory curiosity, titanium bolt 
* TENSILE STRE TH : 
MESTRENGTH (ps!) mes 69.000 have for some time been standard production items at 


SPS. Hi-Ti bolts are found in many advanced design 
* TENSILE STRENGTH. 
, operational aircraft. This is because SPS—producer of the 


first successful titanium aircraft bolt—invested ov 
Aen cone” $500,000 and several years of high priority research 11 


at 8,000,000 CYCLES 
(with 10% preload) learning how to deal with this promising but sensitiv 


STRENGTH-TO-WEIGHT metal. Today SPS has the most extensive facilities in th 


RATIO at aan by 
PEAK STRENGTH — industry for the production and testing of titanium fastenet 
As a result, we can give you both the technical assistance 


‘ 15.6 
ELONGATION (%) — and the delivery you need to utilize fully the advantages of 


titanium bolts in your current airframe projects 


RN For more information on Hi-Ti titanium aircraft bolt 


write Aircraft Products Division, STANDARD PRESSED STEE! 


* REDUCTION IN AREA (%) 


Bored on 15] goge specimen mode 
trom belts 
Co., Jenkintown 3, Pa. 


Hi-Ti vs. alloy steel. Tensile, clongation and reduction area 
properties are based on the performance of bolt gage specimens STANDARD PRESSED STEEL CO. 
Endurance limit was determined by subjecting bolts to tension 


load alternating between maximum and 10 preload for a AIRCRAFT PRODUCTS DIVISION 


total of 8,000,000 cycles without inducing failure. Significant 
comparison is the strength-to-weight ratio at endurance limit JENKINTOWN PENNSYLVANIA 
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Here is an e ple of the comp 

ternal coring possible with can dee 
casting. Squore, round, elliptical or ir- 
regular interiors can be cost. 


Z| | 


The complexity of this port mokes invest- 
ment casting the only feasible method of 
manufacture. Prongs hove perfect di- 
mensional occuracy. 


«Here an entire assembly incorporating 
multiple functions is cog in one ynil. 
Keyhole” coring and a number of div 
tinct surface details are required. 


- eS SET 


i 


Cross-sections of irregular ond varying 
thickness can be utilized. In this part the 
internal core diminishes from on irregu- 
lor squere to a small round hole. 


eee > "ALS dee / 


design with 


austenal 


. . 
in mind 
In planning parts, design directly for 


Microcast and take advantage of its wide 
range of design possibilities 
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The sharp teeth of this sewing machine 
feed dog were cost in wear-resistant al- 
loy to give longer weor than could be 
obtained from machinable moterial. 


See not only what you can do, but what 
costly, time-consuming operations Austenal 
investment casting eliminates. 


~—— oe 1. oR 12 - - 


ae (poe a 


ELLIPTICAL CORING 
RADII AND FILLETS 
SMOOTH SURFACES 
ROUND CORING 
—=e BOSSES 

~ SHARP EDGES 
ROUND CORNERS 
——~ SHARP CORNERS 


Walls of varying cross-sections are pow 
sible. Here wall thicknesses change from 
thin to very heavy, allowing strength 
without bulk. 


RES IG TOR 


These extrusion dies of wear - resistant 
alloy are reodily mass-produced with 
highly complex and irregular internal 
contouring 


- S See 











Shown here is an example of how in- 
vestment casting can virtually eliminate 
hand-filing and machining by keeping 
uniform, intricate detail, 


This very small part measures 1\*” wide 
and less than '*” thick. Its thinness, rigid- 
ity ond detoil were possible only by 
investment casting. 


This large complex gimbal was cost to 
include many details on the internal ond 
external surfaces. 


austenal 


“waleredcast division 


. P 2774 CAST 20m STREET ww YOO ttm FF 
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Design probiem? 


Call your Austenal representative 
and ask him to show you how Microcast can help you. 





KEEPING INSTRUMENTATION 
A STEP AHEAD OF SPEED 


FROM RESEARCH AND DEVELOPMENT 
TO PRECISION MASS PRODUCTION 


ait pe 


BURROUGHS —. 


THE FOREMOST NAME IN COMPUTATION 
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from Moog: 
over 
40,000 


4 Servo Valves 
a 


) 


Over 40,000 Moog electro-hydraulic mechanisms 

comprising more than 700 specific models have 

been produced. Each model has been designed to definitive 
specifications by Moog's highly creative engineering staff 
This quantity affirms the high quality, reliability and efficient 
volume production through which Moog Servo Valves have 
achieved industry leadership. For competent assistance 

in solving your hydraulic servo problems, call on 

Moog’s experienced design engineering team 


ELECTRO-HYDRAULIC SERVOMECHANISMS 


MOOG VALVE CO., INC. PRONER AlRPORT, EAST AURORA, NEW YOR: 


Research Laboratory, Paramus, New Jersey 
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NEW VERSATILITY FOR THE AIR FORCE 
...-BY SCHULZ AND W.A.D.C. 





This is only one in a series of cooperative developments by Schulz and Wright Air Development Center that con 
tribute to the greater efficiency and performance of the Air Force 


SCHULZ root anp mre. co. 


425 SOUTH PINE STREET—SAN GABRIEL, CALIFORNIA 


Eastern Representative —East Coast Engineering Sales and Service, 1405 Northern Blvd, Roslyn, New York 
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Research is the lifeblood of the aviation 
industry. Without a constant flow of nour- 
ishing new technical data being pumped 
into industry from its researchers, the vast 
machinery of the nation’s largest single 
manufacturing industry would soon grind 
to a halt, 

No other industry, with the possible ex- 
ception of nuclear energy development, is 
more dependent on swift, sure technical 


No 


other industry has raced through its tech- 


progress for its future than aviation. 


nical spectrum so fast during the past 50 
years. 

Since the first piloted flight of the Wright 
brothers in 1903, the aviation industry has 
been astride galloping technology of an un- 
precedented pace. Consider the fact that 
only 54 years after the Wrights’ fabric, 
spruce and wire biplane lifted off North 
Carolina sand dunes using a 12 hp. engine 
and handcarved wooden propellers, man 
flew faster than 2,100 mph. and reached an 


altitude of 126,000 ft. 


MULTIBILLION DOLLAR EFFORT 


THIS TERRIFIC pace of technology, 
the aviation industry and agencies of the federal 
built a 


rO SUPPORT 


government have vast foundation of 


skilled facil- 


ities. Research and development in aeronautics 


technicians modern research 
and its supporting sciences has grown to a multi- 
billion dollar annual effort and shows no signs 
of stopping its phenomenal growth. 

The aircratt industry today is ploughing 13°, 
back 

the highest ratio of any major U. S. 
This 
eflort embraces the resources of 
Army, the 
nation’s largest single manufacturing industry, 


of its sales dollar into research and de- 
velopment 
vast research and development 


Air Force, Navy 


vast industrial complex of the 


industry. 
and 


plus the skills and laboratories of the university 
system. 

During the past few years the character, scope 
and problems of this research and development 
have been changing radically. Purpose of this 
Special Research and Development Edition, pre- 
Aviation Weex’s staff of engineers, 
pilots and aviation experts, is to chart the growth 


pared by 


of this program, map the significant trends in its 





Research Is Liteblood of Aviation 






organization and character, and to provide a 
guide to its facilities and how its business 1s 


conducted within the framework of expansion. 


GUIDE TO AIRPOWER’S FUTURE 


LIKE Previous AviATION WEEK special docu- 
mentary reports on Air Research and Develop- 
Air Materiel Command, this 


issue is intended to see long service as a useful 


ment Command and 


business tool for the technicians and managers of 
the 
guide to airpower’s technicial future. 


aviation industry—to provide them with a 
Research and development programs devoted 


to aviation and its related sciences face many 
acute problems in fulfilling their basic function 
of laying a sound technical foundation for future 
development of the industry. Perhaps most acute 
is the need for continued expansion at the rate 
required to fully exploit the many new technical 
areas opened as a result ol earliet research. 

The history of aeronautical research and de- 
velopment has been marked by periods of forced 
draft, crisis operations followed by lengthy dol- 
drums, where public interest lags and dollar sup- 
trickle. This 
lesson of feast and famine now appears to have 
been learned. Since the outbreak of the Korean 
War it has been possible to keep a fairly stable 
skills 


search and development program. But the rapidly 


port dwindles to an insignificant 


flow of money and technical into the re- 


increased pace of technological development gen- 
erated by the high level of research and develop- 
ment activity has created new budgetary problems 
and given rise to the “constant-level” research 
budget fallacy. 

Research and development by their nature are 
not fit 


snugly under an artificially imposed budget ceil- 


dynamic progressive processes and do 
ing. Each major technical area opened by basic 
research creates a whole new family of problems 
that tech- 


nological breakthrough are to be harvested eth 


must be solved if fruits of a major 


ciently. In addition research and development 
effort constantly provides technology that enables 
industry to create new products for both civil 
economy and military use. 

In place of the fallacious “constant budget 
that 


research and development 


level” policy now dominates government 


controllers of pro 
grams, a more realistic fiscal approach is required, 
geared to the creative character of research effort 
and full recognition of the effects of dollar in 
lation on the absolute scale of research results. 


There is considera controversy over just how 











large a role the Defense Department should play 
in the Histor- 
ically, Defense Department top level civilian 


aeronautical research program. 
managers have had only a dim concept of the value 
and proper role of basic research in both military 
and civil industrial picture. They have tended to 
place heavy emphasis on applied results made 
possible by basic exploratory research without un- 
derstanding too clearly where and how this data 
originates. 

Such organizations as the National Advisory 
Aeronautics, Office of Naval Re 


search and Air Research and Development Com- 


Committee for 


mand that have responsibility for operating re- 
search in aeronautical sciences, encounter heavy 
pressure from top level defense ofhicials to bend 
their effort more toward development and away 
from basic research. 

There also is some feeling in industrial research 
circles that the Pentagon is not the proper place 
lor the direction of the basic research program. 
These research managers feel that basic research 
would thrive better under a more scientifically 
weighted organization such as a revived and invig- 
orated National Science Foundation. 

There also is a strong trend in industry to de- 
vote more of its effort to basic research in specifi 
fields rather than to concentrate solely on product 


development. 
NEW FACILITIES REQUIRED 


THE RAPID PACE OF TECHNICAL development also 
has produced an acute need for new types of 
research development facilities. Among new kinds 
of facilities now required are hypersonic wind 
tunnels, pressure and altitude engine test cells, 
solar furnaces, nuclear material testing reactors, 
supersonic sled tracks and captive missile test 
stands. 

Neither planning nor implementation of major 
government research and development facility 
construction programs have kept pace with these 
requirements. Demand for hypersonic and missile 
re-entry data already was acute before shock tube 
and multi-stage missile test vehicles were avail- 
able to produce it. Demand for new types of 
development test facilities also has outstripped 
the ability of industry and government to provide 
them in time. Such new hardware items as ram- 
jet engines, roe ket engines, exoli fuels and balli- 
tic missiles were ready for experimental testing 
belore adequate test facilities were designed, 
built and properly instrumented to handle them. 

Basically, government philosophy has been to 
confine its research and development facility in 
vestment to projects too costly for industry to build 
or operate as individual firms. Good examples of 


this are the huge NACA installations at Langley, 


Ames and Lewis Laboratories; USAF Missile Test 
Center at Cape Canaveral, Fla., with its 5,000 mile 
instrumented range stretching through the Carrib- 
bean to the South Atlantic, and the Arnold Engi- 
neering Development Center at Tullahoma, Tenn. 
Government also made development test facilities 
available for 40 
Unitary Plan wind tunnels. 


industry contractors through 


GOVERNMENT FACILITIES 


BUT INDUSTRY has found that using government 
development facilities, particularly for early ex- 
perimental work, exacts too heavy a time penalty 
in the stiff competitive race for hardware con- 
tracts. As a result most successful firms have in- 
vested heavily in their own development facilities. 
Virtually every major airframe contractor has his 
wind tunnels. All major engine 
manufacturers such as General Electric, Pratt & 
Whitney and Allison, have built large jet engine 
Bell Aireraft Corp. 


now is building the Lawrence Bell Research Cen- 


own SUpersonle 


development laboratories. 
ter, covering research in hypersonics, aerodynamic 
heating, nuclear development and helicopters. 
University facilities are playing an increas- 
ingly important role in both research and develop- 
ment. Examples are the Lincoln Laboratory oper- 
ated by Massachusetts Institute of Technology for 
the SAGE program, Cornell Aeronautical Labora- 
tory and the Jet Propulsion Laboratory at CalTech. 
Although the 
a billion dollars annually for research and 
about 60°, of 


there is a strong trend to get industry to 


government now is spending 
ovel 
development activity it with in- 
dustry 
shoulder a higher percentage of overall research 
and development requirements with its own money. 
Because of competitive reasons industry would 
prefer this type of operation, but before it can be 
eflective there must be basic revisions of govern 
ment cost regulations in this field. 

In addition to fierce technical competition be- 
tween L.S. military services and private industry 
total U.S. 


technical effort in aeronautics is fae ing stiff inte 


for military and commercial business, 


national competition from the Soviet Union, 


Russia entered the atomic airpower lee hnical race 
at the end of World War Il. During the last de 
cade it has demonstrated a rate of progress that 
shocked the complacency of the Western world 
and poses a stiff challenge for the future 

\ sound resea4re h and development program Is 
necessary to realize the full potential oflered by 
the air age. Its cost will be relatively small com- 
pared with the national security it will provide 
wnd billions of dollars in new products it will 


create. But it will be one of soundest investments 


that can be made in the future of this country. 
—Robert Hotz 
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AFB, Md., has two ramjets, sustainer rocket, and wing tip control surface 


BOMARC, unveiled on Armed Forces Day at Andrew 


Services Give Public Missile Close-Up 


' 
' - 
LACROSSE surface-to-surface Army missile, above, and newest USAF Matador, the TM-61C, were displayed on carricr-launcl 
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ey-Hayes Products 

ButomMotive: Wheels, Brakes, Hubs and Brake 
Drums, Power Brake Hydra Brakes, 
Transmission Bands, et 

Aviation: jet Turbine Wheel and Compressor Rotor 
Assembles, Biades. Buckets and Vanes 
Power Recovery Units, Helicopter Transmis 





5, Actuators, Accessory Gear Assemblies 
b Hoists and Gun Turrets, Radar Tracking 
and Scanning Assemblies 


@griculture: Tractor and implement Wheels, Wag- 


ons and other Farm implement Components 


Expansion of plant, production and 
engineering facilities is part of the 
Kelsey-Hayes program to better 


serve the automotive, aviation and 





agricultural industries. This year 
alone, Kelsey-Hayes has acquired 
two new subsidiaries — with a total of 


five plants in the aviation field 


This means an increase in both 


capacity and capabilities 


Jet turbine components, for example, 
can now be produced in far greater 
quantities. But equally important, 
they can be produced by all the 
accepted methods of the industry — 
according to individual needs and 
specifications, 





KELSEY-HAYES 


Keilsey-Hayes Company, Detroit 32, Mich. «+ Major Supplier to the Aviation, Automotive and Agricultural industries 


PLANTS Automotive Detroit Jacksor Michi ' Meck f , . T 
Iviation / on Michi Spriur ‘ , dD 
{ Drop wee an Tool Div ) Agricultural 
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FIRST AERIAL PHOTO of Unitary Plan three-tunnel group at Ames Acronautical Laboratory. Mach range 


Ames Probes Hypersonic Flight Region 


By Richard Sweeney 
fi 


Moffett Field, Calif.—Acrodynamic research to gather knowledge on © !he 10-in, heat transter tunnel, Sta 
which designers of future hypersonic aircraft can draw is the prime mission of ' ' 
National Advisory Committee for Acronautics’ Ames Acronautical Laboratory 

Basic tools are 19 wind tunnels, a number of aircraft modified to the 
laboratory's special purposes, flight data-gathering and assessment equipment , ‘ ; to M 
and the computing and other facilities necessary to carry aerodynamics from A 6-in 
the theory stage through wind tunnel and flight test evaluation. \ 


heat transfer tunnel 


gas gun, 


@ Light 


if nph viel 
@ The 10 by 14-in. hypersonic tunnel eee: 
é Nach ¢ Lower-Speed Facilities 
© Supersonic free flight tunnel, S 
f t \l iT t ' te 
15 | ft \l © A 6 by 6-4. transonic and supersonic 


t ; 1 | f ; " ‘? ; ' f 
\I ir nl ; ; ; ; 
@ The 1]-in. low density tunnel | , t Mach ] 
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© A 14 by 14-ft. slotted throat transonic 
unit, 
¢ Unitary three-tunnel group (AW July 
15, °55, p. 15), with velocities ranging 
from Mach .7 to 3.5 according to which 
tunnel is used. The 6 by 6, 14 by 14 
ind Unitary tunnels all are hooked into 
jutomatic data reduction installations 
0 that, as tests are being run, raw data 
is pumped continuously from tunnel 
ontrol center through converting equip 
ment, into a digital computer, and re 
turned to the control center as com 
puted data presented in line-plots and 
non-dimensional coefhicients 
eThe 40 by 80-ft. full-scale tunnel, 
capable of speeds up to 250 mph 
e The 12-ft. pressure tunnel, where th 
iriable density characteristic can pro 
duce up to six atmospheres and yield 
high Reynolds numbers 
e'l'wo | by 3-ft. supersonic tunnels, 
one a blowdown type, the other steady 
flow Ihe blowdown tunnel is the 
oldest supersonic facility in the U. § 
dating from 1945 
© A 2 by 2-ft. transonic tunnel used in 
basic airplane research 
@An 8 by 8-ft. tunnel used primarily 
is a wind tunnel design tool 
e Iwo 7 by 10-ft. subsonic units dat 
ing from 1940-41 
eA | by 34-ft. tunnel, barely transonic, 
irgcly out of use 

Ames seeks tunnel utilization 
vith minimum expenditure Ilustrat 
studies involving 


wicl st 
ing this are current 
helium used in existing tunnels for cet 
tain work, whether it is practical to 
modify the tunnels to 
carce gas for reuse without 
rework, thr 


recapture the 
extensive 


md CX PCTISIVE mtricacn 
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involved in designing helium capability 


imto future tunnel 
Lhe laboratory ha 
new “hot” tunnel with a 


Mach 10 


econds im 


fund 
34-ft 
\¢ lo« ity, 


reque ted 
for a 
test section and 
capable of 
stead of the micro-second 

sible in the 10 by 14-in 

tunnel, Design of the unit 
i combination of heat 
ind tunnel cooling rather than a 


operating tor 
now pos 
hypersonic 
envisions 
resistant mate 
rials 
ingle approach to solution of the heat 
ing problem 

In the tunnel itself 
would take on te mperature 
ber and scale effect one at 
than attempt to get all thre 
ittack 
subsonic investigations cen 
hort 
fixed-wing 


mvestigators 
Mach num 
rather 


ispects at 


i time 


once ma brute force 

Current 
ter in helicopters and in md ver 
tical takeoff and 
urcraft. Boundary 
tudied 

A principal tool in this work is the 
full-scale tunnel, wher helicopter rotor 


landing 


laver control al oO 1s 


systems, various boundary layer control 
ystems for ob 


takeoff and 


fixed-wing 


ind the various 
vertical 
characteristi on 
thoroughh 


systems 
taining short or 
landing 


uircraft can be investigated 


Human Aspects Considered 


l’light test is complementary to wind 
work at Am In flight, the 


aspects of acrodynamics alse 


tunnel 
human 
come in for close imspection 

theor 


ertam 


In a typical case, a design 
making, with 
tability ind 


throug ly the 


may be m_ the 
charactenstics of control 
Ihe laboratory will work 
theoretical 


on the analog, then ut the uit 


reas, progr to sunulation 


iniable urplanes 
Aug. 1, 55, p 
Information 
of instabilit 
haract 


ought on the legr 
handling 


th 


unplea nt 
ristics a pil t 
long li in function with tl 
hat other effects on th 
from flying an aircraft whi 


promise desirable 


| , 
im) five Ni 


aii order to ot 


ipabilitic 
Hluman a pect 

part of the overall pi 
lieve If the 


tion longer under wors 


human clement 
ondit 
previously thought, gains may 
ible in performance, weig 


duced tems complexity 


In reverse, if the human clement 
hould be called on to function too long 
under conditions in which human capa 
without th 


meget 


bilities may be impaired 


pilot’s realizing it, acute d might 
not exist, but a critical mission might 


fail 


Flight Testing Basic Ideas 


Another facet of Am flig 
work is in-flight testing of 
ideas. In the case of a 
tem, for example, the lab 
theory, proceed 

pnor to flight 
uitabl 


nev Da 
boundary la 
contro] 

ratory will 
through the 
test, then 
to reproduce th 


COTICCIV( t 
logical st p 
develop hardw ire 
desired condition 
only 


No ittempt I 


finished mechanism 


made to produc 
with full attentio 
to weight, complexity and serviceabilit 
[his part 1s left 
Vests are related to acrodynami p 
formance of the investigat 
When they are completed, report 
published for the industry to use as ba 
guides in deve lopme nt of the vn | 
in that field 
il oO we rk 
] trv } ; 


controb-au op 


to contractor 


idk | bn litt 


ticular design 

The laboratory 
dynamics of — fire 
Investigation irc CONnCcCrNcé 


in the a 


systems 
with the relationship of 
stability and characteristic 
they affect the 
the entire lirplane-weapon 
Research in this ficld gam 
portance as speed of aircratt 
faster 
and ground targets 

This i especially tric planes ent 
that part of the 
tability 
while the tru 
that any 
configuration m 
violent 


fro. plan md pilot 


icrod litt 
control 
fire control portion 
ystem low | 
idded im 
deli 
unst a 


ing still ordnance ag 


mcrae 
speed pectrum wh 
ufhcient to the pil t 


condition 1 


ippe its 
cnough change in 
movement or 


in a divergence 


In it nvestigation 
work, but 
formation on loads wh 
helpful to other NAC 
kor flight test work, An 
6-3 and F-S6A va 
beds, plus F-100s and 


tructur 
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@ High Speed Research. 

Full Scale and Flight Research 
Vheoretical and Applied Research 
Instrument Research 

lechnical Services 

e Unitary Plan Wind Tunnel 

e ngineering Services 

© Administrative 


] } d hy } ’ 
; ; " in t ; 
| ' 
| th t ! NACA 
Vn t 
Ih ' 
| ; 
D | 
S J}. Del 
\ ; ; | } 
$12.8 Million Budget 
\ t >I for 
( | 
! 
; ; ; fn } ‘ 
' : heel 
{ \ f ' +4 —_, 
t v AMES UNITARY tunnel 1 1 stage compressor ibove m generate a Mach 3.5 airstream 
through 5 by 8 ft. test section. Below, model in 14-4t. transonic tunnel 
? 
1} 
S 
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FLAME PRODUCED by 1,000-Jb. thrust, fuorine-ammonia rocket engine in test cell at NACA’s Lewis Flight Propulsion Laboratory. 


Lewis Pushes Work on Rocket Engines 


By Robert Cushman 
Cleveland—Expansion of rocket engine development, increased evalua 

tions of high-energy fuels, and smooth productive operation of the new 10 

by 10 supersonic Unitary propulsion wind tunnel highlight the research 

efforts of the National Advisory Committee for Aeronautics’ Lewis Flight 


Propulsion Laboratory, 
Vhis year propulsion emphasis at Lewis will be on bringing the status 


of non-air-breathing rocket engines up to that of their air-breathing cousins, 


the turbojets and ramyjets. 

When the new rocket test facility nergy fuel ki 
pens in the Lewi South 40 inca Materials and Str 
thi car it will provide .a significant ped with its own 
jump over the present rocket facility tist tudvin 
vhich do not COTMpar ith SIZE md oe md bine Iding 
of detail to Lewi claborate air-breath present 
facility 
fourth of the OO.600 nr 


would t 


) ( nta 
@ Toxic boil-off of 
thi OU-man Lew! om le cc j I | quid fluo 

et ce cloy | 


l 


! 
h | nc? laun hing 
@ Poisonous cloud of 


on pl rb is f n the rocket 
@ Corrosive action of f! 


n tanh t 


| breathing grin md will 
j 


ywresecable future 
High-Energy Fuels Sp lame iat Seas Sith 
The new 20,000 Ib. thrust rocket ss ib Possible Solutions 
facilitne will be used to contimuc the Ih ' len 
ork Lewis is dom on high | in 
inpulse pr ypellant oOmbination Lhigh 
cnecrg. propellant ire those with pec 


fy WN puls« of about OU) ond 


Meanwhile, Lewis is not neglecting 
ifs proncen interests im high-energy 
fuel mixtures for air-breathing engine One indi 
One of the first uses for the new 10 by NACA 
10 ft. propulsion wind tunnel last year R 
Wal imulated flight evaluation of 
cxoti light metal lurry-type fuel 
burning im a ramjet 

Along with the high-energy chemical 
fuels. Lewis also is studving the highest 
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hydrogen-fluorn 


would have 


tect personnel 


i from the 
itration tha 


NACA 16-in. ramjet on test section floor clevator of Lewis’ Unitary Plan wind tunnel 


Inclined strut hangs model from tunnel ceiling, houses datasensing conductors 
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more like a turbojet test stand, with a sent to work 


mto a vertical stack lation data 


Water is sprayed into the rocket ex It has given insight 
haust jet where it enters the ejector tainable otherwise on a variety of proj 


Engineering Drafting 


Electrical Engineering 


Administrative Mechanicol Engineering 


n the fh vcur, at 
horizontal cyector tunnel about 40 ft rate of about one project a month 
long and some 5 ft. in diameter leading tunnel produced invaluabl flight simu 





Plant Services 
Mechanical Services 


Facilities Operations 


Fabrication 


Construction 
Contract Administration 





Facilities Engineering 








the 





piped 





the test 
perature 


Although the free stream air m the 
the tunnel was 70F in accordance with 


altitude, the stagnation tem 
along the inside of the wall 


pra tically unob vas 300] 


The stress gradient between this and 


duct, but the water performs the vital ects including the in-flight performance the 


function of absorbing th« poisonou of one of the B-5S bomber propulsion 
ind ng gave 


gases, which go into solution in the pods, complete with variable milet 


water burning J79 engine performance 


More water is sprayed in as the ex to be expected from high-energy 


lhaust goes up the vertical exhaust stack exotic fuels burning in NAC 
i ft. diameter nylon 


it the end of the ejector, Here the ind stamina of 
gases are thoroughly “scrubbed” so that — pilot parachute 


ill of the hydrogen-fluorine gases are QO airstream 


boost 
ind 
\ ramyets 


opened into a Mach Since 


dissolved in the water, after which they It is significant that all thes« 
drop to the sump at the bottom of the had to be accomplished at more than tool dire 


tunk The hydrogen-fluorine collected the Mach 2. 
here is neutralized with lime = and limits for the 


pumped into sewer the upper limit 


New 20,000 Ib. Thrust Stands 


md 50,000) ft 
Ib 10 Ihe fact 


ke wel 


the othe 


temperature outside proved 


to be too much and the one inch plat 


way. The rift was soon welded 


up and no other problems of this sort 
iave been experienced 


Lewis Unitary Tunnel 


the 10 by 10, in contrast to 
r Lewis facilities, is a Unitary 


Plan tunnel, it is not so much a research 


that cnicnce 


ctly for NACA’s use as it is a 


facility operated by NACA for the con 


of the service 


of the tunnel, which On the other hand, the older 6 by 
is conceived in 1949-1950, are Mach » ft. pr 


5 and 160,000 ft. altitude, indicates 


been NAC \ 


The larger 20,000 Ib. high-energy the caliber of progr that it ha 
propellant facilities at the “South 40° — intended to guide and foster 


location will permit an even closer ap Ihe lower limits were set by a des 
proximation of the full-scale problems to have the 10 by 10 take over wher 


of handling these dangerous chemicals the 6 by 8 tunnel left off 


In addition the larger scale of the 
rockets to be used will serve as a fur 


turbojets ing-in problems 


Ihe doubled size of the 20,000 Ib ment due to 


Problems Mainly Routine 


ther check on the scale effect, which Carl F. Schueller, chief of the 10 by 
is just as important in rockets as in 10, said that outside of routine break 
like bearing misalign 
foundation settling 


thrust rockets will permit more sophis the usual control problems, the 


ticated structural designs. Lewis will unexpected incident w i crack in 


be able to experiment with chamber bellmouth il] 


md nozzles made up of bundles of his occurre 


cooling tubes vhen the temperatur \ n degre 


It has been about a year since Lew: low zero and the tunnel 
ramyjct cngin if 


d 


part in the Unitary program—the large ith a burning 


lO by 10 ft upersoni tunnel first vimum Ma 


} ! 


shell pl 
last 


} 


numb rf 5 


( 


Was rurnity 


foes up 


opulsion wind tunnel which 
to Mach 2.0, is a_ full-time 


tunnel. It is currently being 


re equipped with a contimuous circuit 


ror acre 


Ilvnamic tests. and is having a 


entilated throat test section added to 


nake it 
Lewi 


uscful in the transonic region 
engine research group feels it 


has come to the end of on phase of 


research 


ind 3 beginning another 


Much of the past empha is on detail 


of components is giving way to engine 


lwo 


i-whole tests 
iltitude chambers and the alti 


tude wind tunnel are being + for 


the omplete test Ihe 


old b 

but the 
tools in 
OMmpon 


rcssor 


compar on Ww 


1 


th tl 
crve a iluable de clopm nt 


the intermediat irca betwee 


nt test tand vii con 


d turbin 
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TURBINE blades are tested on thermal shock ipparatus at Lewis INLET DATA is obtained in 18 by 18 in. supersonic tunnel 


Combustion and Materials 
| ; 


ROCKET engine test runs are monitored from contro Om, COMBUSTION test ng operation is recorded by cameras. 


y, 
4 
7 





LANDING LOADS track, propelled by water jet, is used for testing stresses on aircraft landing gear 





hydrodynamic studies. 


Langley Attacks Hypersonic Heating 


ods nam 


Langley Field, Va.—Langley Acronautical Laboratory, oldest and largest 
National Advisory Committee for Acronautics installation, is pressing the 
search for aerodynamic and structural answers to problems of flight at speeds 
up to 20,000 mph. and altitudes of 100 miles. 

Since heat is the overwhelming problem in the regime of extremely 
high-speed, high-altitude flight, it demands the bulk of the research effort 


going imto CTV ice it 


New facility 
Langley this year and planned for the 
near future will permut 1 iWhassive it 
tuck on the 


mysteru of acrodynamu 


cirentihe and engineering 
heating at 
hyper omic speed 

Langley had its beginning in 

NACA first station It 

S acres in tidewater Virginia, off the 
Che ip ike Bay ind by the time of 
its dedication in mid-1920, it boasted a 
» ft. wind tunnel and an engine labo 


1919 


Oc pie dl 


ratory 
It is now 
the new Unitary plan wind tunnel alone 


1 $100 million plant, and 


overs almost four acre 
Since World War I 
tactical aircraft have increased from 
100 to more than 1,000 mph Speed 
f research planes ha one from the 
region to 2,175 mph., and the 
urcraftt—the X-15—wall 
heating, stability, control, and 


problem in th low 


speeds ot 


ubson 
newest research 
explore 


re-entrs hyper 
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mc regions. Missil 
each velocities of | 
temper 


mi ydou ifure 


New Hypersonic Facilities 


l'o meet this challenge of h person 
flight | ingles kl iw for the »¢ mK 
facilities in Fiscal 19 
eA high-speed leg for the Unitary tun 
nel. Number two on NACA con 
truction priority list f its five instal 
lations, this high peed would cost 
Project inclu constru 
tion of two fixed nozzles to cover the 
peed range from Mach 10 to Mach 12 
@ Hypersonic physics test area. Cost of 
$1.987.900 


§750_.000 


hemical yet 


to about 


vould in 
providing temperatu 1] 
1),000F and hyper velocity 
to conduct research ng 
lems of missile coun 

meteor impact probl 


esearch nm materia 


ng fo extres 

ind to Mach 

In addition t 

formation, it 

of equipment ind 

plonng thes ica 

@ Hypersonic blowdown tunnel. ( 
$796,000 kor research at 

ind temperatur unattaimabl 

tunnel this facilit vill 


i test medium and operate 


mge from 10 t ) 
Modernization of 

facilitic in the oming 

to includ 


t 


modification 
ransonic tunnel at a co 
An alternate 

be installed to extend th 
from about 1.4 to 4.0 to pe 
gation of the relativel 
flutter in 


20-1n q 


problems of 
num be I 
Langley also 1 


for modernization of it 


, 
isking f 


SS 5s ()f) 


ente! ind 
the ai upp! for th 
Laborator Increasing nm 
gh temper 
v1 existin 
( vhich 


uppli 
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UNITARY PLAN supersonic tunnel at Langley has two test sections, ranges from Mach 1.5 to This is 4 by 4 ft. section 








| pp | ft, NACA expects this type of st t what t stability of 
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lit tt lin in | ist \ id ; t+ ; ; ; 
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S f tl facilit 


eLangley Unitary Plan Supersonic id att t 
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Fact that a number 
exploring heating and 
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mean that Lan 

fig 
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e Radiant heating devices 
, tho I « 


uld b in ivlit 
@ Heating-loading devices 
hic iting ad n ft 
SHADOW PATTERNS mark juncture of air passages to Unitary tunnel test sections. ' 


pric pe dently in hig un Data 
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risk the waste of i funds on a ma 


jor project, NACA built the ile model 
first | I ipbou 
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ai jet 1 
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tless Aircraft R 
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Heating tucdi it Lang! have 
hown that heat is an important tactor 
in susceptibility to flutter. blutter re 
stance f a control surface uff 
ent if th urface is uniformly hot 
old, but harp leading ind trailing 
dges concentrat heat leaving th 
enter of the surface cold 
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TWO-HEADED research model is used to study heat transfer problems in man-carrying aircraft traveling at speeds of Mach 5 


Wallops Gathers Hypersonic F light Data 


Wallops Island, Va.—Actual flight data to be applied to intercontinental 
ballistic missiles and manned hypersonic aircraft is being gathe red daily at 
the Pilotless Aircraft Research Station here. 


Dhis remot outpost of National Ad 
visory Committee for Acronautics Lang 
I Acronautical Laboratory was estab 
lished 12 years ago in an 
keep { S. aviation 
omic flight 


ihead in transoni 


incl tipel 


Five-Stage Rockets Fired 


Now it is in the forefront of h 
research hive-stage 
hich fired ito the Atlantic Ocean 
iW NAC \-developed over-th toy 
haune tclemeter back 
detailed tructural data 
it velociti up to md Mach 12 
Results of Wallop tigation 
have been mcorporated into almost ce 
ery mayor urcraft and missil 
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ballistic mis 


rocket 
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wcrodynamic an 
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of cost, sim 
\W illop ust 


ilmost exclu 


veal 
he 
ind complex kor r on 
pli ity md availabilit 
solid rocket 
ively They range from 
Honest John 
Average of su 
lops runs 
fact that 
IS a prototype 
lotal 


3.000 


tandard 


small motor 


firings at Wal 
of the 


' : 
launched 


ibout & In spite 


almost every vehick 


firings since 1945 runs about 
More than 1,000 of these 
imple shapes with no instrumentation 
Drag was measured and ¢ il ulated with 
the help of radiosonde, the modified 
World War II SCR-584 tracking 
that is W allops rkhorse, 


Doppk r velocimeter 


wer 


I id il 


ind i 


| mph i818 in Current hrings 1s on prob 


Ommon 


ballistic missil 


lem 


ivpcrsonK bomD 


material 
iis that w 
bove Mach 
Missile i th 
problem. But NAC 
boost gh ircraft 
of the most promiusil 
ties for future man 
They would gain 
centrifugal for 


rumibe » 


them 
ontre 


from 
Mach 
bove 
of th t 


unlimited 


C(t) Cen 


p 


Hypersonic Glider Design 


Design haracterist 
tlider based 1 what | 
it Wallops and elsewh 
© High fineness ratio nose conc 
missile 
ilmost ve 
phere uit ghd 


gradual 


nose cone is ii ( i 
rtical reentt 

itmo 
ichieve mor 
from burning up pilot and pl 
@ Variable geometry lifting 
Verv thin vd 
irable for hig oe i 
h lift nec 


} j 
iitifu 


surtaces 


yee 


produce thi hig 
ing flight at lov 
Ing 
@ Reaction 
conventional conti 
tremes of speed and altitu 
intolerably low 
the air and verv high 
craft 

ccm most hkel 

Joseph A. Shortal, chief of the 
Piloth Aircraft Research Divi 


type controls 


because 
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Facility 1956 Cost 


Wind Tunnel 
Construction 
Power cost 
Payroll 
Instrumentation 


Model construction 


Power consumed in hp 


Personnel 


Altitude Chamber 
Construction 
Payroll 
Instrumentation 


Power cost hr. 
Personnel 


Rocket Research 
Construction 
Payroll 
Model & setup cost 
Instrumentation 


Fuel cost Ib 
Personnel 


958 budget hearings, National Advisory Committee for Aeronautics 











FIVE-STAGE vehicle fired “over-the top 
probably reached speed of Mach 12 


mge fe © Flutter, On 
Mach |! ’ | flutter 


* thy 


Primary Research Areas 


Prim ! carch 
ta | mance 


‘ 


tick . 
; ! 
® Acrodynamic heating hic ' @ Dynamic stability entag © Jet effects and inlets. ‘Thi 


tty t i thy ‘ rel ’ , , hi f 


tant A ot oy, il ' ‘ 


; ; ; 
! 1d 


e Automatic control. G 


+} 
j } 


Wall ‘ ta 
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BELL X-1B, X-1E are exploring high-speed heating areas in attempt to fill gap left by crash of faster X-2 research aircraft. 


Edwards Pioneers High-Speed Research 


edwards, Calif.—Where other agencies explore and exploit maximum — that 
capabilities of an aircraft, National Advisory Committee for Acronautics’ 


High-Speed Flight Station attempts to gain every data point possible within 
a vehicle's complete operational envelope. 


Directed toward a omplhi hing thi 
BELESSIOUE att ersonnel 
@A stable of research aircraft, both te hnical 
modited inc operational miulita taff 
plan ranging from a two-place World e Equipment enabling the station t 
War Il North American b-51 Mustan deal in the “flight kage Ch 
to th ecore ctting Douglas D-555-11 luck upportin mounting 
Skyrocket and meluding the Bell X-IB — flieht takin 
ct polianne Boeing B-29 nalvzine it. and 
for the XN aeraft; a tunnel ilculated \ 7) | y 
Lockheed b-LO4A ! formation to aD t letailed 
ind the Bell X Cth ture of the area b ' 7 tivated 
come and go as NAC @A main buildings complex worth $4 
olve specific problem (OO rch ' . 
urcraft on loan wher 
nm oimmvestigation program 
particular plane | we 
onduct. The station, und 
tion f cronautical research Lal md adjacent t 
cientist Walt Wilham conduct AB flieht line. i 
oun OO ft ‘ t px lest Cente 
youl : 
© A complement of 294 people, broken 
down unt 0) research engimect l4 in I 
trument cneimce operation cies f 
nee! t mathemats n + test pilot tration md th 
LS laboratory and other technicians. 6¢ ultumate performa 
uircraft mechan: 0 instrument mech fion ire profiled 
ani building and equipment mam 


tenance p onnel ) admunistratn ’ 0 Stav close ih to known area 
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X-15 hat of a design information 

oordinator, an assisting agency in back 

yuund and research work and, ulti 

itely, a custom 

While NACA deals much of th 
ith research aircraft, it may | 
itional \ by the 

I I his Tha he 0 | 

propo ed NACA invest 

cld of contractor and USAI 


| 
urplane devclopment 


Tt 


1 current problem 

] xampl if the station's work on 
perational models are the Convair | 
LO2A, where XF-92A_ research climi 
vated many possible problem ircas m 
the new supersonic delta configuration 
nd the North American F-100, where 
NACA’'s independent investigations in 
tability augmentation helped overcom 
nertial oupling characteristi Dy 
hanging gain and authority of the pit h 
Kl damper 

Carrying out the research programs 
it the High-Speed Flight Station at 
ranche n Stability and Control 
Dvnamic Anal Acro Structures and 
Performan plus Sections on Data R 
luction, Vibration and Flutter 


Own Instrumentation Used 


NAC trumentation is k d to 
ir requirement. Wherever 

0 idard = off-the-shelf om 

onents are used, but primarily the sta 
tion has developed its own hardware to X-1& AIRCRAFT, slung in belly of B-50, is prepared for research flight. 
match it phil ophy 3 

Instrumentation is used to describ blight data is gathered by light trace losely durin iT 
nd record aircraft movements about all on = standard 120mm. and 6-n. film varning in be radioed immediatel 
iX¢ mgular and linear velocity ind trip, purcha ed in bulk and magazin 
cceleration control position ind loaded. Each size provid i number isible to pilot and chase pilot 
ree icrodynamic pressures and di of information channels and a standard When a earch flight has been 
triggered by’ j cntral ompleted film wa ire developed 
gives the quickly by th photo section and sent 


h flight o that 
i? 


cading ndicate danger m an area in 


for 
tribution timing channel 
When th tation gets an aircraft clock in the airplane, which 

its investigation instrumentation ame light trace on all instrument to data reduction and analysis ofhee 


With the film tem used b NACA. 


ciate! have available a 
| 


lown-tim minimized bv installation ecords for the purpose of matchin 


of NAC vn package In military trip later 
ylang I wal of gun installations fre While film is the primary urborn 


i; more detailes 


the 


quenth rovides the needed shelf pac record, NACA does not beleve tape re ' ol 1 clereader 


to power supply. Participa cording is the answer to its requirement 
g im carly design of research vehick is yet. Oscillograph paper trace also | 

ves NACA a better break in incor used, maimlyv for stram gage recording ind plotter 

worating pro ions for then per ialized Iclemetrv is used. but on the basi tvped nite wo hect ird ) mn 

nstrumentation. Biggest headach« ce of giving the pilot ot a cramped research IBM omput punched mul 

pack ge for the verv high chicle the services of a flight engineer mecousl » Db mistalled 3 i 

rick md mulitary lap recordings arc made during cach machin 


flight The telemeter pare bis monitorce typ the ( ind punch card 


hand data por 


| lot data pome 


EDWARDS work on F-100A inertial coupling problem led to larger vertical stabilizer, left, changes in pitch damper. 


AVIATION WEEK, June 3, 19 





BELL X-18 is instrumented for heat studies in calibration and modification hangar 


‘IRON CROSS’ controls are three air jets. X-15 aircraft will use jet tip controls 


92 


simultancous] I hie tation 
equipment for transterrmng th 
graph record nto IBM pt 
In upport of it flight test 
tation has th c, wih 
USAI 


ru 


pu ( 
Major ne worl han 
Powerpla Sra f Akl i( 
@ Photography laboratory | 
the instrumentation film 
high-output ba 

photographic work 

@e Main building, | 

office data cent 


oth 
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USAF-MCDONNELL F-101B Voodoo armed with three Hughes air-to-air Falcon guided missiles 


ARDC 


AIR RESEARCH AND DEVELOPMENT COMMAND 
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Wherever you find the Air Force— 


You'll find Herman Nelson Portable Heaters, too 


From the Arctic to Antarctica Herman Nelson is synonymous with portable heat! 


Here’s why... 


VY Herman Nelson engineering and research unque 


tionably spearhead the portable heat industry 

” Herman Nelson heaters operating down to 65° | 
and up to 100° F. still maintain trouble-free startin 
and operation 

VY Herman Nelson’s 15 years of experience in the port 
able heat field can be put to work on your problem 1: 
YOUR PLANT or in the Herman Nelson lab 


mode / Rl 100) Portable lleater i one 
f the con ple te line oO] Ilerman Nelson Port 


aol Hleating Products Oulpul 10 000) to e1s 0 ] 
150,000 BTUs per hour Weight: 280 lb V N f 











@ ARDC 


ARDC Insuring Airpower Supremacy 


Baltimore—Air Research and Development Command, with a comple- 
ment of less than 40,000 men, manages the nation’s largest integrated r 
search and development program for the U. S. Air Force. 

In addition to coordinating the efforts of some 3,000 industrial firms, 


research institutes and universities, 


ARDC 


conducts a limited amount of re 


search and technical development itself at 11 centers from Massachusetts 


to Southern California. 


As its challenge, ARDC has the mis 
ion of insuring the supremacy of 
USAF’s airpower—no small task at a 
time when the Soviet Union has dem 


onstrated a startling ability to marshal 
technological manpower and know-how 
ind apply them to aerial and nuclear 
vcapons 

At its disposal ARDC Lt 


has what 


Gen. ‘Thomas 8. Power, its commander, 
call 1 management tool unique in the 
history of military warfare’’—a team 


omposed of government's funding and 
direction, industry's devclopment, eng: 


neering and production ability, and 
the knowledge of science—all of them 
indispensable in an age where techno 
logical advance is measured as a geo 
metre progression 

ARDC was created in 1951 when Au 
Force recognized that it must have a 


cparate research and development com 
to keep pace with the 
growing compl xity of weapon systems 


$2.5 Billion in Facilities 


mand if it was 


ARDC now has a $2.5 billion com 
plex of research, development and test 
ing facilities where Air Force labora 
tories and contractors may prove out the 


technical 


will 


ideas that insure super 
rit for urborne ind upporting 
vcapon 

More than $600 million im research 
ind deve lopment funds are allocated di 
rectly to ARD( Additional funds 
illocated for procurement, production 
onstruction, ctc., in support of ARD( 
effort run to more than $2 billion 

In line with Gen. Power's philosophy 
that ARDC must be only i manager 
nd monitor of the Air Force research 
ind development program,” more than 
( of USAF’s work im this held i 


LOCKHEED X-17 re-entry research vehick 


for 


done outside the command, on contract 

Operational requirements with which 
ARI deals arc determmed at th 
headquarters level of USAT ARLX 
then forms development directives t 
upport these requirements, and passé 
them down to its command center 

From the centers the work i on 
tracted to university laboratorn md 
ommercial firms with a proved capa 
bility in the particular field, and eventu 
ily new tems are developed and 1 
turned to ARDC for testing 
Three-Part Task 

ARDC sees its tash broke int 
three primary aim 
¢ Improve the quality of future USAI 
veapons, by undertaking research pi 
grams that are daring and imaginativi 
cnough to be aimed at maj chu 


logical breakthrough 
© Increase reliability of weapons read) 


to go into USAT ombat mventor 
Ihi i thr job of translating new 
equipment into standard production 
type products of a sufhciently high 

gree of performance rehability to b 


trusted in routine operations—after thei 


feasibility has been proved in “the 
carch and devel pment I 
© Reduce the development cycle | 
new USAF we ipon system 

The flexibility that ARDC has man 
tained since its organization at Wright 
Patterson AFB, Ohio, six vears ago 
demonstrated constanth 

Le than two vea ige ART 
idded a third Deput Commander, m 
harge of We ipon System This wa 
i direct result of the surprising techn 
logical ipabilit how ly th S ict 
Union im its Ma 19 urpowc! dem 
nstration nd Was an ttempt to lool 


ballistic 





missiles is rolled from hangar 


hoe: 
me 


at Van 


for the “big jumps” in technology that 
Gen. Power ‘ is one of ARDC 
prin bith 

Within the past two vears, the com 


' 


mand has revolutionized its use of plan 
ning and management skills m an at 
tempt to mab better u of madustt 
ipa bility mc it wh, and to com 
bat the hampermg cttect t arbitran| 
tatic budget level 

lo ach the th main goal f 
unproved jualit mcreased = rehabilit 
md shorter development tink ART 
has developed basi new poli i ime. 
cent month 1 hie ncluck 
¢ Closer partnership with industry and 
CIience Pol hanges here have been 
mimned t nging pyr perl qualihed 
mdustrnal and cntih weanization 
mto A bi technical planning at 
the carhest l phrase mad at keep 
ng a stea flow of pertinent informa 
tion ont } il problems and progr 
ung tt Ww ti pris ite research 
roup TT dustrial organization 
@ Heavier emphasis on explorator 
carch, Bet ARI va reated and 
uring it hist in overwhelm 
ng portion of its effort was devoted to 
development blems that continuall 
ivose on current hardware 
© Long range planning. Proper dir 
tion of an im ismegly dithcult research 
nd development program obviously 1 
juires planni TLL 10 ¢ () 

head 


Headquarters Organization 


ARDC he idquartes is Organized 
ler thre functional deput om 
der 
@ Research and Development unc 
Brig. Gen. Marvin ¢ Demler 
@ Weapon Systems under Maj. Ge 
Albert Bovd In addition to Assistant 
for Aircraft System Guided Mhissil 
Systems and Electronic Supporting 5 


fcm (sen. Bovd i Directorate ! 
Nuclear System Svstem Manage T 
nd Svstems PI 


® Resources 
Landon 7 


Nuvs 


Calif 









~ bab 


CHUTE slows landing of jet powered X-10, research vehicle for ramjet powered North American Navaho strategic missile 


WADC Aids All Air Weapon Systems 


Wright-Patterson AFB, Ohio—Wright Air Development Center, first 
home and largest base of the Air Research and Development Command today 
is a principal supplier of technological know-how for: 


© USAF’s Weapon System Project Of 
fices, the gateway to Au lorce manage 
here is an othe 
for every ARDC 
tive responsibility during the develop 
under Air Materiel 


is technical and 


ment of a project 


system, under ; execu 


ment stage and 
Command a oon 


operational excellence cem to be 
Cut h 

Materiel Command, 
WADC for 


needed = for 


within 
eA 


pends on 


which ae 
technical mfor 
mation procurement f 
weapon tom 

e Using commands, which need tech 
data to 


ystem 


1h i] maintain md modifs 


Ve pon alr ich in 


WAD( 


plied research and exploratory develop 


oper hon 
sponsors and monitors ap 


icross the board in aeronautical 
then 
production 
W ADC dozen laboratories : plit 
between the Directorate Research 


and the Durectorate of Development 


ment 


CICcTiCce monitor c' iluation and 


Two Responsibility Areas 


In these directorates and laboratori 
taff responsibilitic divide 
aTca 

© Technical development, focusing pri 


acronaut 


mto two 


manly on technique in 
guidance, ete., to explore and advance 
th tate of the 
material for the 
truce 
ARD\ 
@ Operational 
with 


weapon 


irt and to produc 
System Requirement 


carned out by industry under 


ponsorship 


development, — dealin 


pecih hardware and kee ping thre 


mind, em 


knowledge to help 


tem concept in 
ploying existing 


finalize specific sub-system 

lor production contractors, the op 
crational area 1 the 
where the Weapons System Project 
Office or Electronic Supporting S 
Project Office will go to get co 
WADC laborato 
lechnical responsibility for each sub 
system hes with Laboratory Operational 
staffs, 


scheduling of contract 


mmportant one 


tem 


operation from 


who speed and 


detect 


Development 
HNprove 


96 


ind correct defect vhen the appcat 


md dovetail sub tems imto weapon 

tem 

WADC the 
tallation ha UU 
wer 4.5 
ome 5,000 militar 

Laboratori imnsothne iby 
Directorate are Aircraft, Aerial Recon 
ition and Navi 
kquipment, Flight Control 


Powerplant ind Weapon 


ymimand largest in 


buildings spread 


million q. ft ind emp'or 
ind civilian 
Ve loprn nf 
naissance, Communi 
gation 
Propeller 
Guidance 
Re ( irch 
ire \cro 
Cart h | le 
Material 
our other directorate 
ind All-Weather <lTest 
kengineering Standard 
Development dir 
tasks are 
© Aircraft Laboratory handles basic prob 
cms of 


dynam 


Directorate Laboratori 
Medical Acronautical Re 


tronic Component ind 


blight 
Procurement 
Support 
the if 


covel 


and 


torat and 


uurtrann tructure md a 


hap my it ix wind tune 
from ¢ ih to () ft iti dian 
tructures test building 


Cquipiin nt 


ranging 
ter, and a 
0 cle il vith 


iffect icrod 


] 
external 


that 
yarn ipabilit 
pontoon for hel op 


determin 


pin characteristi mc 
lability of parachut in the 


pin tunnel; and « cape prob 


I 


ind bomb 
1 ider ( 
lems in upersonl uircraft 


tudies turbe 


© Powerplant Laboratory 
plop turboret 


inict pulsejet liquid 
ind solid I 


propell nf rocket cngin 
reciprocating engin ind nuclear pre 
test stand in tak 


up to +) 


pulsion. ‘Turbojet 


powe! unit UU Ib Ca 


thrust 


tands fe 
p! yp he I 


@ Propeller Laboratory whirl 
oth 
re pow red b notor up to 

up to | 


subsoni ind upel oni 


iemeiel! 
ly ind capab O00 
rpm Heh opte 


rotors up to ¥> ft. in diameter 


whirl stand in 


li md 


at 140 to 600 rpm 


@ Acronautical Research Laboratory cut 
j traditional line ot 


science to 


eck solutions to problems in a number 
of area including heating, structure 
flutter 
trol and equations of motion 

e Materials Laboratory's task is develop 
materials and creation of 


bombing computers, fire con 


ment of new 
ubstitutes for 
cstablishe 
USAF materials 

¢ Electronic Components 
does research and development on air 


critical item It also 
quality tandard for ill 
Laboratory 


clectroni ranging 


Dorn equipmi nt 
from transistors to radom«e 
e Communications and 
Laboratory 


communi 


Navigation 
handles new ind improved 
identification ind 


hear 


ition 
navigation cquipment ind system 
both aircraft and missile 

e Flight Control Laboratory de 
improved flight instruments and manual 
ind automatic flight control Goal 
ire to make both manual and automati 
fiving casier and more ac 
facilitate hiftover 
other 

@Acrial Reconnaissance 
deals with photographic, 
frared 
iltitud 
Ititude 
tercoscopiK photograph radat 
park flash photograph 


nstalla 


lop 


to 


urate, and 
from one to the 


Laboratory 
radat ind Ith 
high 


for use at low 


reconnaissance, including 
Camicta Wicta 
but in very high speed aircraft 
recor 
ng wncra 
night photography md photo 
tions in rockets and missile 

¢ Weapons Guidance Laboratory cov: 
control, self 


bombing and gun 


problems of fire contained 


navigation system 


nery devices and weapons guidan It 
s one of WADC’s largest 
@ Acro Medical Laboratory's task 


raft equipment » that man 
in ( vorld of high 


It determine 


pro C All 
} »bsolete 


nol 


peed flight, can survive 
to modern flight force 
ind extend 


tolerance inti 


Ipate his future 
hamber 


iltitucde 


demand 
his capabilitie Altitude test 
has taken a man to 
wer 190.000 ft 
e Equipment 
great incty of 
to huge 


imul ited 


} 


1d i 
filter 


Laboratory 
items from tin 
Dep t 


clectrical accessor uircraft 


hangat equipment 


ind TEDESSI 


servicing, auxiliary powet 


conditioning, flight simulators 


within its province 
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@ ARDC 


Patrick Tests Air Force, Army Missiles 


Patrick AFB, Fla.—Long-range ballistic missile programs plus the increas 
ing number of missiles that have outgrown the limitations of other service 
ranges, have sparked the rapid growth of the Air Force Missile Test Center 

Ihe lars i ’ existen 


; 


nt Ssile pl i ‘ 
f Convair's Atlas, Doug! hor, Islas 
Martin Matado Chrvysk Jupite : 
Northrop Snark. Nort fa . Range Safety System 


Navaho, Boeing Bomarc and Lockhee Range safet t 

X-17. Present work load ts about eriods during 

tests per month, of which onl ' ond 

nall percentage ar live 

Operating costs remain Dot ) i tT 

illion a month. USAF an Ol ‘ D ) ne |} ! New Island Site 
onnel w king with m ru ‘ i 1 SAP, , 
ub tems are still on th ‘ 


\\ 


\ 


; 


| Tie Mnain 
IRBM a ICBM 


* Monopuls« radars tha 


it ¢ in or 
hie ha 


@ Advanced optical 


} } 
, ck 


( 


COTAR 
i iniVilit Om I | Ti 
f | lh ‘ , i} orl i ol ng | ’ X.17 RESEARCH veh le " readic d for night 


] 


firing to test re-entry problem 
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Pians and Programming Staff 
Office nformation Services Judge Advocate J 











for Deputy Deputy Commander 


Commander for Resources for Weapons Systems | 


Deputy Commander 


Research and Development 





Commander Western 


De velopment Division 


[ Technico Secretariat 
Manpower , 
vic Supporting 


Systems 


Field Liaison Division ) 
Procuremer 


stant 


istant for RAD hie Setests Guided Miss 


tery 





Contre ys 











Progran 








6590th Support Group (Hq 


Kirtland Engineers Nuclear envery 


Albuquerque, N. Vi.—Primary mission of the Air Force Special Weapons 
Center at Kirtland AFB is to mate nuclear and thermonuclear weapons with 
USAP’s delivery systems. 
minder attack 


Mut | crite fask ran ) intial a Ta orp , 
De : © Warheads. 


haa if maki 
xtreme! 


itt and into Cul ( I rm i ) ; 


itl 


ion 


h, deve opme 
yblem i! ting r T iS ¢ , 1 1 ™ 
thr hardware uve ) » cle TIT net cl ne that 
on whe mitrol these cu ' DCI , . . ] re 
Ihrough the iitra cl entwined { » and hor rite ‘ ee 
lation hip f APS\WE \hi ' iy dl , ' mat ae Dee 


( mn } forse Dey iil ng } ) ZA ‘ 
nent’s Militar aati aaaeeiites ial “eae rage ¢ Human Factors. 
thre Armed ore Special Weapon 
Vrojyect t | iwhter. bomber " 
com ct SAI mven ® Analvsis 
muck acl ipabs if hcdin 


hiv i pray | Hitt 


haped the Sp ial We 
mtoa ve itile o1 t 


wits ce ted 


Hl rent 
® Research Directorat 
nal nv fortune 
iuclear we 
mploymen ip e Effects 
LISAT main ! ‘ t tt a nd | Vol on 


future atomic wea) t It n ped nu 


® Development Director ate, co @ Bio-phiysics re in AF( 
hiefly with the cnt | n | i War ind d 
nitter mSsion f ome or ré loud tracking 

to aerial deliver tom ite more then 
2 4925th Test Group, pi ny nnel i $90 million and 


upport tf esearch ! ! tt, a most modern USAT 
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@ ARDC 


AFAC Sharpens Air Force Armament 


Eglin AFB, Fla.—Air Force Armament Center has the mission of de 
veloping and testing all of USAF’s non-nuclear armament, a task that grows 
no smaller as the possibility of limited war increases. 

As with most Air Research and Development Command centers, having 
development responsibility does not mean that all the work is done in AFAC’s 
own laboratories and shops. More than two thirds of it is done by outside 


contractors. 

It is AFAC mission t 
UpC}rv ist res irch and 
ind follow through with testing of the 


May cn 


mitt ili 


development 


end product. Commander 1 
Kdward P. Mechling 

Until two years ago AFAC’s only job 
was to test non-nuclear armament. Then 
functions of Wright Air Development 
Center's old Armament Laboratory wer 
transferred here, broadening consider 
ibly the cop of AFAC 
need tor testing 

AKAC is a tenant on Au Proving 
Ground Command's 840-sq. mi. reser 
ited on Choctawhatchee Bar 
rthwest coast of Florida 


mall base with a $5 million 


work ind it 


ranges 


vation, lo 
on the ne 

rom a 
budgct and som 

19 th nter ha 
OU a I pment task 
ting and research and 
budget of more than $20 million and a 

than and mulitar taff of approxi 
nately UU 


>9 development task 
grown to covet 
with an oper 


developme nt 


Ballistics Tables Assigned 
Most recent addition to the center 


ctiviti that of developing all USAI 
firing and bombing tablk including 
those for nuclear weapon 

Al AC Ballistics Directorate studi 
not only ballistics and terminal eftect 
ut explores the fundamentals of blast 
henomena, fragmentation, hyper vel 
cit ct i thre rclate to bomb 
wket gun projectile ind air-launched 
missile n gathering data for its firmg 
tabl 

I ire ntrol] and bombing-navigation 

tem till are developed it Wright 
Air De clopm nt Center, but AAC 
has responsibility for providing test 
ing< ind testing equipment for the 

tem 

AT AC clopment and _ testing 





F-100 SUPER SABRE fires 114 rockets 


“~~ 


it tank 





ictiviti require a ympicx of facility 
running trom the usual gunnery and 
rocket ranges and firing bays to mor 
claborate new range Among thos 
recent] ompleted Ol the planning 
tage are 

@ Inertial Systems Rang Designed 
for heckmg out unportant inertial 


guidance tems for aircraft and 
ile thi really consists of thr 

lang me trom kK gln tt the Cam 
bridg Research Center at Hanscom 
hield Nlass to give i north-south 
one from Eglin west to Hollo 
N. M md a third, almost 
+ OUU mile long tretchin ron 
Mountain Home, Idalhy through th 
beginning of Air Force Muissik lest 


Hil 


ranye 


he iding 


nan AB 


Center range at Patnck AFB, Fla 
ind continuing on to Ra APB 
Puerto Rico 
joint Range Requirem nt for thi 
range 1 i ballistic one tcmming trom 
increased versatility of nuclear we ipon 
USAF, Navy and Atomic Energy Com 
mission are interested in establishin 
it near cxisting range mth Albu 
querqgu N. M., area. USAF ha nid 
it needs a range 100 mi. long on which 
to deliver bombs t point of impact 
e Combined Functions Rang In 
reascd speeds and rang f a ft 
na of interceptor ind bomber-detens 
nissil have created 1 quirements tov 
reat for kglin land if I T 
ityv-di pped bombs hav ywutgro 
th tU-sq n reservation vhaich 
dottes th auxiliary AFAC and APG 
field 
@ Synthetic Radar Target Range \ 
proved ind programmed, this rang 
patt ned on a naller on vith whi 
AFAC had ICce im 19 | lia 
rang will have a la it of 1,61 j 
reflector vhich in imran t 








in test of LAT 








borce 


3/A rocket launcher at Air 





mutate madustrial npicr ot 
unilar target 
© Damage Potential Range Now be 
ginning Operation, th range basicall 
1) ft track which i 
be used dua ul to dup t 
pce | / 4 px ad t | 
ift. ( eds of M 
Some test lone with m 
ig targct th proyectil hi 
gainst stat targct to determin 
mitenor n xterior ballistx nd te 
minal ettect luze testing also wall be 
done lh 
Al AC \ Nlunitions Devel pm nt 
Laborat vorkin loscly with man 
ufacti it th, 
nd rts 1 Auli ig un 
handl é | it ! iT 
} in the Umm iL 
50-mm, Gen | lect Vulcan” Gat 
lin mn n-stabilized ket 
ket tion and fuzin 
Armament lest .quipment Lab 
tor { p " t th 
product f it It must ha 
fest inst T tut i th mec in 
nw Kil | ! the time Armament 
Laborat tract cady t 
test 


Functions of Directorates 


ng is divi t fh ontrol, boml 
ltt iti t t ii he (on ! 
AP AC T Hort to d loy 
person t t t nad the ai itt t 
pull then ! tostin gunner 
ket iy I f high pa la ft 
1) t f Munition | t 
| por mad | 
mel t mad t 
var , 
hose t ! 
’ ’ ’ " 
thy | \ { { 
1) t tf | Si ty 
ic themat 
if ti i 
, ’ 1 ’ ’ 
tion f ; ' ; 
k fT t tt . 








Armament Center 











To keep pace with 
aircraft of the future for 
BETTER, SAFER FLIGHT 


QUALIFICATION TESTING 


OF YOUR PRODUCTS 


ADEL’s Research Laboratory is 
equipped to handle your environ- 
mental testing requirements to 
many specifications, including 
MIL-E-5272. 

Available for your use are the 
specialized, advanced research, 
environmental testing facilities 
required for ever higher product 
quality. 

Get the benefits of the un- 
matched experience of highly 
skilled engineers and technicians 


for your FORWARD DESIGNS. 


Partial view of environmental 
testing facility 


teobeier ty MB A FE L PRECISION 
copy of Brochure 
eusns eacriee PRODUCTS 


TESTING ‘ . A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA « HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES: MINEOLA « DAYTON « WICHITA « DALLAS * TORONTO 


Designers, Developers, Manufacturers and Testers of Hydraulic, Pneumatic, Fuel, Mechanical and Electrical Equipment 





Anti-icing, Heater & Engine Hi-Temp Manual & Electric Motor Driven 


Hydraulic & Pneumati 
Solenoid Operated Valves Hydraulic Power Packages 


Control Equipment uel System Equipment Accessories 
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LOCKHEED X-7 ramjet research vehicle is loaded on truck after recovery in tests at Holloman AFB, N. M 


Arnold Tests Airframe, Engine Designs 


W hil ul 
dt inf 28 


lullahoma, ‘Tenn.—Heart of Air Research and Development ( command's 
ARO mu 


pre-flight aerodynamic and propulsion testing facilities is the Arnold Engi 
neering Development Center, a unique ARDC installation both from the Tay 
41 


technical and the managerial points of view. 


( ved ! i part ot the gover 
fcndant Ronald Sm 
bacilitv director 


once 
nt Unitary Plan to prov ide wind 
tatic t we 


tunnels aimed at maimtamuing acronau 
tical superion but costing more than ire a service 
industr ould pal Arnold has grows think that whilk ca ving i ; f Al 
il of f rch faciliti i ro 
AR 1D 
been hard 


in if 


COT 


has contributed mufactur 


its first tunnel 
important 
r Centur 
onl bomb 
ballisti mi 
it op 
i 1 gi 
1 ¢ Air Fore 
Center at Patrick AFB, the only othe: 
AR D(C cnt hich has a ia - = = 
irrangement roy , ‘ , 
more than thr hs con USAF Sponsors European Research 
ind maintains contact 


leted, Arnold finds that | valu Brusse 
in it otential It i ol i with its scientiic community throug 


i 
, lin irtimne Arm ' I uropean office here 


Created late in 1952, the 





ls, Belgium—Air Force scouts I urope s research talent 
th Air Research and Devel pment ¢ ommand 


office has a staff of some three dozen and no budget o 


funds from ARDC centers at home when they 


organizations through the 


ldli-thad 
ce pt 


that pro 
i ul na Ing its own—drawing contract 
ompl po it ' research proposals submitted bw |} uropean scientists or 

| 7 ontr i 
industria . ' Brussels communications channel 


with HUSTT Although the European office doe 


close enough liaison 


not propos work preterrmg mitiative to com 
with scientist md scientifn 
ivailable. It also advises 


nited States to avon 


1] ; 
Hh KS from the scientist—it maintain 


i 
best technical competence is 


erving privat n trends to know where the 
Ter mmander ha scientists to steer clear of work already being done in the f 
will be the leading duplication 
center im the rd Universities hold some 649% of the 
the futur ARO runs second with 17 national research institutes next with 
a more inportan hold 30% 
i expansion : Contracts range across 
ting per nnel the devastation of the country's aviation 
It outstrips the second-runner, Great Britain, by 


Luropean contracts with ARDC Industry 


16 md individual 


it least a dozen burope m countrn Majority m spite ot 


during World War Il. is with 


industry 


men r ft 
Germany more than two to one 
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TO PROFESSIONAL ENGINEERS — 
Research and Development 
at Marquardt... 
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Stimulates Progress in Propulsion Controls ~The ram air turbine, a product of accessories research 
and Propulsion Controls and development, provides — Ler by — 


fighter aircraft, such as the Chance ai 

At Marquardt Aircraft, research and develop- 
ment in the critical areas of propulsion and 
propulsion control is producing a steady stream 
of improved technology and product. As a result, 
professional engineers will find a broad range of 
challenging opportunities in the scientific fronts 
of these activities. 

In propulsion, Marquardt’s progress is 
marked by powerplant applications on the super- 
sonic Bomarc interceptor missile, soon to go into 
production, and the Lockheed X-7 Test Vehicle. 
Coincident w ith this, Marquardt scientists are 
obtaining a new understanding of the aerody- 
namic, thermodynamic and chemical behavior 
characteristics of even more advanced propul- 
sion systems and exotic fuels. 

In controls and accessories research and 
development, Marquardt’s pioneering has 
resulted in projects that are years ahead. From 
today’s ram air auxiliary power applications on Powerplants-In supersonic powerplants development, Mar- 
the Chance Vought F-8U and the Lockheed quardt ramjet engines provide cruising power for the Lock- 
F-104 —to tomorrow’s Nuclear Powered Air- heed X-7 Test Vehicle, and will soon go into quantity 
craft, Marquardt controls and accessories are production for the Bomare interceptor missile. 
advancing the state of the art. 

Professional engineers are invited to investi- dp #2 tetas 
gate these and the many other challenging 
research and development projects at Marquardt 
Aircraft, leader in ramjets — “The Powerplant 
of the Future.” Today is the day to write that 
letter to Jim Dale, Professional Personnel, 
16551 Saticoy Street, Van Nuys, California. 


marquardt sins 


VAN NUYS, CALIFORNIA 4 OGDEN, UTAH 


9 
FIRST IN RAMJETS 
Re ¥ 


oF, 





Teamwork -A professional engineering team at Marquardt 










— 


directs advanced projects that reach far into the 
future...part of this team are the operating Chief Research Headed by John Drake (inset), Director of Long 
Engineers and company President, Roy Marquardt. Range Planning and Research, Marquardt’s research s len. 
L to R) John Winter, Powerplants; Tony Kreiner, tists and engineers work in modern facilitis which provide 


Controls; Roy Marquardt; and Leigh Dunn, Test. them with an environment that stimulates free inquir 
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AIRCRAFT (meracs 


DEVELOPMENT - FABRICATION 


DESIGN 


The Brunswick-equipped McDonnell Voodoo 





Advanced techniques and facilities in the areas of reinforced 

plastics, metal honeycomb and conventional metalwork have 

made Brunswick a prime supplier to the nation’s leading air- 

frame manufacturers. Whatever the problem, whatever the ma 

terials... a discussion with Brunswick could prove valuable to 

you. Write or call: The Brunswick-Balke-Collender Company, This 5'% foot boresight radome for the Mc- 
Donnell Voodoo features extremely close tol- 


TL ‘ , : -~ i r cae - 9 ‘ 
623 South Wabash Ave., Chicago 5, Illinois: WAbash 2-4020. erances and superior electrical performance. 


BRUNSWICK 
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LIQUID FUEL rocket test sled at Air Force Flight Test Center produces 50,000 Ib. thrust for 44 sec 


Cambridge Advances Art of Air War 


Hanscom Field, Mass.—Air Force Cambridge Research Center's Elec- 


tronics Research Directorate (ERD) bears a striking similarity to Bell Tele 
phoue Laboratories in the broad scope of its activities and in the specifi 
programs to which it devotes the bulk of its efforts. 


\ few of the similarities arc 
@ Activities 


for new 


range from basic research 


knowledge and component 


development to the design of complex 
tem 
@ Major emphasis is on 


ind data processing 


digital 
munication 
@ Large number of PhDs and scientist 
cngaged in basic research 

Nearly every ERD laboratory has a 
direct BI but there 
IS One Bil thorts 


toward advancing 


yunterpart im 
mayor difference 
ire pointed primarily 
the tate f the 
KE RD’'s ar 
of acrial 

In it 


pecialize more ill 


‘ 


ommunication irt 
umed at advancing the 
warfare 

| RD tended to 
ba 1¢ rosea! h mto 


Rome Ai De 


pecialized in specifi 


earher veal 
new t hnique while 
vclopment Center 
cquipment development 

Ihe fact that 

ich was in digital communication 
ind data pro ing and the fact that 
these the vital 


nervous system ot cv pk ‘ 


RD ( 


much Oi 


technique now forni 
ill the ne 
tems for air de 


ground supporting 


fons ind tactical air control ha 
pu hed ERD into the 
| ypical system 
BADGE (Bomber Air Defens« 
l’nvironment) and ‘TACS (1 
Control System is well as the 

defens¢ tem 

\ brief description of each 
najor laborator gives an 
f the cope of it total activiti 
¢ Propagation laboratory cffort 


| ] 
| rye hy at t to 


hardware devel 
opment area include 
(cround 


tical Au 
SAGI 


of ERD 


indication 


has 
vain a_ bett understandin 
the medium im 
radiation op 
rt iffect 
radar roy ho Ih labora 
nuch work mW 
f itte 
ntly 3 


phenomen 


mmunication 
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vhistler thy dawn horu 

dio astronomy 
* Components and Techniques Labora 
tory cftort } 
mto mm 


include much ba wm rescarcn 
maternals for semiconductor 
device Ph 


embrace a variety of 


inc. magneti laborator 
tivities 


discipline 


crentin 


including chemist phi i 


ptics lectrom ind ymibinations ¢ 
these clis 


¢ Components and Tex hniques Labora 


ipling 


tory project 
digital 
identification frend 
Corinth 
laborator 
qucczing 


; ito Ik 


ommunication fro 


t hnique 
munication 
trum and to increa 

@ Antenna Laboratory ne 

proa he to the design of radat na 
radio antenna both uund-based and 
urborne Considerable effort is going 
nto the d vclopment of ne t 
flu h-type nrborn 


hnique 


for making id 


range from ct ptograph to 


intenna ipab | without 
hvysical rotation of the antenna itself 


' 
Antenna Laboraton 


Canin 


The efforts of the 
ilhed to those of the Propa 
Communication Labora 
torn 
® Radar 
pedGguae 


a finiitye ' 


Laboratory 
tending thy 
und-based 
to make usceptibl to 
munterm \nother phase of its 
ettort votcr te te 
omporn rec-caiimicns! 
| ible } in rite 
raft tb : nm ’ ind 


Cricins 


hniqu ind 
nal I idat 
nmahon on 
I iltituct 

@ Computer Laboratory is responsibh 
for developing mm mad data 


| mpute 
ition 


WOCCSSIN 

APCKR( upport 
ing tem | BADGI 
ind TACS. It also tate of 
the art cde 


ompon if } packagi 


hnniqgu for ippi 
mayor | 


T.atti ! 
ompute I 


@ Navigation Laboratory, 
cloped th iow-famou \ 
| heduling 
vorking on yn ber ot 
ontrol projects for USAT 
may find Common Svyster 
ti i 


wort ipproa omputer i 


trafh 





Directorate’s mission covers solar 


atmospheric physics meteorology 
other terrestrial sciences 
Organization of the 450 people 


One large current program is hiring 


Research rockets used by 
Rockaire 


some balloon launched rockets 


Deacon, Cajun 


tion, ionospheric shape and structure 





GRD Explores USAF’s Arena 


Research Center 
has perhaps the largest concentration of scientific talent devoted to exploring the vast 
through the 


Geophysics Research Directorate of the 


four-dimensional region extending outward from the 
atmosphere to unknown limits in the space beyond 

physics 
micro-meteorology 
who form the 


expert scientists not only in the laboratory but in key administrative posts 


it. Churchill, Canada, and elsewhere for International Geophysical Year 
GRD inchuce 


which is fired from a fighter in 


Other projects cover study of contrails and contrail suppression, o7om 


weather control 


Air Force Cambridge 


earth changing 


physic s, ionospheric physics 


spac t 


geodesy, geomagnetism and 


directorate is aimed at keeping 


upper atmosphere research rockets at 


Acrobee-Hli, Nike 


» vertical pull-up—and 


the 150-Ib payload 


concent 














DESCRIPTIVE DATA 


SIZE: 1 inch diameter x 2%, inches long 
WEIGHT: 3.8 ozs. 
FULL SCALE RANGE: 40 to 400 degrees/second 


LINEARITY: 0.1% of full scale to 4 range, 
within 2% to full range 


RESOLUTION: 0.01% full scale 
DAMPING: Fivid damped, temperature compensated 
PICKOFF: Variable Reluctance type, 400 - 6,000 cps 


MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts - 
400 cps, 9 volts - 1,000 cps 











GOLDEN GNAT 
Miniature Rate Gyros for 
Missiles and Aircraft 


Here is a precision, minature rate gyro. It's tiny . . . measures only 1 inch 
in diameter and 2% inches in length. It’s rugged . . . withstands 100G 
shock and 10G vibration to 2,000 cps. It has a record of proven 
performance. 


Gnat Rate Gyro 


Shown actual size Even under the- most severe environmental conditions the Golden Gnat 


will perform as required. To make this possible many unique design de- 
tails have been incorporated. One such detail is the Gnat's gold plated 
steel housing for improved corrosion resistance and positive hermetic 
sealing. 

Wherever the need exists for high performance miniature rate gyros such 
as for autopilot stabilization in missiles and aircraft, antenna stabilization 
and fire control applications, the Golden Gnat is ideally suited. Write for 
Bulletin GN . . . Minneapolis-Honeywell, Boston Division, Dept AW,1400 
Soldiers Field Road, Boston 35, Mass. 


Honeywell & 
BOS TON DIiviSton 
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HADC Plays Key Missile Test Role 


Holloman AFB, N. M.—ARDC’s 
Holloman Air Development Center's 
new approach to missile testing, ex 
pected to be in operation next year, 
will feature a “real-time” closed-loop 
performance analysis system. 

Svstem will reduce the numb 
flight tests required to obtain d 
engineering information. It wil 
permit extension of missile flights into 
regions of uncertainty without mmm 
diate loss of the weapon 
ipproximate §$ million 

Project was planned 

Re earch ind Develop 

iT h ind ck 

tems and lend 

ont to vhose 

ted at Holloman 
onducting missile t 

7 PD er on. MODEL of world’s largest solar furnace, which will be completed by 1959 at Holloman 

on ivi itt ir ( { 
Ballistic Missile ‘Test and Directo 
f Aircraft Missile ‘Test 

Among major contractors n t 
ing at Holloman are Dougla Bel 
Lockheed, (coodveat Acroict. Martin 


Ryan, McDonnell and Convair. Cen oe ny : oe i e Propulsion erVICES 


ed loop perf @ Recovery system development 


1 ; 


| 
f 


te ym industry fo 
it List 


ind evaluate 


hens ‘ 0 } vill » oxi el) tog rho eTvice’s 
Other Test Facilities ; tal ee a 
Crdsiiiadl ' \ ' 
\lain 
Various stag completion include th elerati ; reraft M 
OUU-Tt ptive mi ile test track on ‘ 


f , \ 
ich missile ad mussil omponent he d d t 


Other Holloman test faciliti 


to climinate hug 
iptive-mi ile test 
whi il system detect 


rT 


relati nex] ! 
i . a 
xpend th 


Two Roles 
i] 


© Speeding development 


@ Taking a critical 


© Missile countermeasure studies. | 


‘ ; 
l j 
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11) 2 Yollt SECONG/ 


before production, during development— 


design LIGHTNING-STRIKE PROTECTION 
into avionic equipment! 


DALE PRODUCTS, INC. offers 


the first commercially available 


LIGHTNING and TRANSIENT VOLTAGE 
RESEARCH and TESTING LABORATORY 


Never before have such testing services been readily available on 
a commercial sub-contracting basis; able to provide specific 
answers to problems relative to lightning strikes on electronic 
apparatus and equipment. 


Taking over five years to conceive, this new 
Dale Products, Inc. testing facility allows con 
ducting stroke current and capacitor explosion 
tests in accordance with MIL-A-9094B(ASG) 
and MIL-M-25160(/ USAF) 


Lightning strike effects on many varieties of 
electrical and electronic apparatus such as alr 
craft and missile antennas, UHF equipment 
lightning arrestors and other allied types of 


From time to time every major aviation com 
pany has either faced long delays or had to a 
cept equipment without complete high voltage 
simulated lightning tests being conducted 
Acceptance of such untested equipment is no 
longer necessary. Delay from waiting on such 
testing need not hinder your production and 
delivery schedules 

Testing your equipment on a sub-contracting 
basis is immediately possible at the Nation's 
first commercially available lightning and tran 


transmission gear can now be conducted to 
your spec if order 


sient voltage testing laboratory 





NEW LABORATORY PROVIDES 
three separate surge circuits to simulate 


lightning strike effects on avionic equipment 


The Dale Products, Inc. Lightning and Transient Voltage Research and 
Testing Laboratory has complete facilities for conducting extensive 
and thorough tests of simulated lightning effects on a sub-contract basis. 


Total charge of 1 coulomb. Total power is 50,000 watt-seconds. 
CIRCUIT A Low inductive circuit with 10 micro-farads capacitance, charged to 110 KV. 


Wave form conforming to 

MIL-A-9094B(ASG) é Fluctuating wave form, 
stroke and capacitor = no series resistance, with 
explosion tests. With peak current in excess of 
series resistance, rise time 150,000 amps at 10 

is 5 micro-seconds at ‘ micro-seconds 

100,000 amps 


eeeeeeeeeeeee eee eee ee ee eeeeee ee eee eee eee eee eee eee eee eeeee eee eee eeeeeeeeeeeeeeeaeee @ 
Total charge of 25 coulombs, total power is 50,000 watt-seconds. 
CIRCUIT B Low inductive circuit with 5000 micro-farads capacitance, charged to 5 KV. 


Peak current in excess of N Wave form with peak 
2000 amps with rise time = <4 current in excess of 60,000 
of less than 4 milli- , amps with rise time of 3 
seconds, conforming to milli-seconds 
MIL-A-9094B(ASG),. 


eeeeeeee ee eeeeeeeeeeeeeeee ee eee eee eeeee eee eeee ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
Total charge of 400 coulombs. Series circuit consisting of 


CIRCUIT C 360 volts, rated at 100 amp/hours. 


DALE 


100 amps for 2 seconds, conforming to 200 amps for 2 seconds, demonstrating 


MIL-A-9094B(ASG) some of the flexibility of this circuit PRODUCTS INC 
; : 


1364 28th Avenue 


The above oscillographs represent some of the wave forms obtainable from this new COLUMBUS. NEBRASKA 


facility. Wave forms to conform to your most demanding requirements can be 
established ALOta, 

wes of 2 LS) sesso 
In conjunction with stroke and capacitor explosion tests, supplementary testing such 
as determining RF characteristics under extremely high altitude, DC corona tests up and potentiometers, electro mechanical 
to 200,000 volts, etc. can be conducted end electronic sssomblies, lightning ervesters 
Adequate equipment, precision instrumentation and consulting experience makes the ond clem eatenee end ents 
Dale Products, Inc. Lightning and Transient Voltage Laboratory of immediate value 
to advanced avionic research and development programs 


For more details send for descriptive bulletin R-40. 


Circle Number 264 on Reader-Service Card 





@ ARDC 


Aerial Warfare Reshapes Rome’s Task 


Rome, New York—Changing nature of acrial warfare is changing the 
complexion of Rome Air Development Center activities in the field of ground- 


based avionics. For «¢ xample: 


© Global nature of USAP’s operations, 


demanding speedy communications be 
tween farflung bas 
trol point is tO 
on the 


new HinpTo ed 


md central con 
RAD cttort 
design and development ot 


global 


using 


ommunication 
tem 

* Advent of inertial, doppler, celestial 

urborne navi 

hifting RADC effort 

former activity, 


nd other self-contained 


mon toms | 


way from major 


round-based navigation tem mto 
the ce clopment of ground-hesed guid 
mice systems for missile 
ballisti 
RAD 
rogram for the development of a bal- 
ile defense 
of thi 


Varning 


© Serious threat of long-range 


mussiles has resulted in a mayor 
upporting vstem 
tem is a long-rang 


tem, usimg radar and 


ufrared 


Six Directorates 


Rome Air De velopment Center car 
out to it ! 


ix directorate 


ined responsibiliti 

Ihree of thes 
hardware development ind 
other 


CTV ICE to thre 


out 


ir: the provide important 


upporting forme! 
Directorates are 

© Communications 

@ Control & Guidance 

@ Intelligence & Electronic 

@ Technical Services 

e blight Test & Instrumentation 

® Procurement 
Radio and telet pe 

the oldest of the 

etal 

ome of it 

il h i 

re the 


financial 


Warfare. 


communication 
clectronu irts, ha 
recently been largel 


echp ed by 


more glamorou 


offspring 
ommunications has not 
ceived the technical or 


iccorded to radar. fire 


radar. ¢ 
past rec 
upport 
control, missile guidance 
Ih idvent of 
coupled with the | 
prawhing global 
ba have forcibly 
fact that 


iper Oil 
ited State 

commitments and 
home the 
h ive 


We ipon 


Tiel 


brough? 


our communication 


vith our need 
flight of air 


base be 


not unusual for a 
raft to arrive at an 


teletype word of 


OveTscas 


fore their imtended 
rrival 

\ major RADC program calls for the 
global network of 
ind facsimile 
meeting both the 
needs of the 
commands 

designed to 
facilities 


levelopment of a 


telephone teletype, radio 
facilities 
day-to-day and emergenc' 


different USAT 


ystem must be 


ipabl ot 


ianhy 

Lhe 
make 
iutomatic routing to find the quickest 
bur 
iutomati 


efhcient use of it with 


vailabl path to anv designation 
thes ther 
priority system which 


must be in 
im provide tem 
porary storage of a routine 
t free a te letype 


urgent i 


mcssage 
ircuit for a more 
sage 

Another important design criteria is 
that the hould be 
from standardized equipment building 
block not unlike the philosophy of 
the American Telephone & 


UU 


tem onstructed 


lelegr iph 


RAL face i 
than A. T. & 7 


requirement ire 


diffi 


because its 


However 
ult task 


huture 


Hore 


ever-changing 
ind far more difficult to predict 


Control & Guidance 


Ground-based m RADC 
being applied to both mi 
ind ICBM defense 
Control Guidance Dire 
I his ictivitie ilso 
ground hase d navig 
Navarho 
Ih] 


beacons 


radar long 
pecialty, is 
in the 
torate 
include 


ile guidance 
ind 
group 
ition aid 
radat 


ind l'acan ( ondar\ 


ind identification, friend or foc 


ind the devel pment of auto 
landing svstems 


immounced Bell Au 


matic approach and 
uch as the 
craft Corp. system 

Other activities of the 
Guidance Directorate 
© Airport surface 
taxi 


recenth 
Control and 
mchucde 
detection radar, 
radar 


e Ground-controlled intercept comput- 


USAF R&D Fund Requirements 





Activity 

Airframes and Their Configurations 

Aircraft Propulsion 

Aircraft’ Communications, Navigation, 
Bombing, Fire-Control Equipment 

Aircraft Guns and Launchers 

Other Aircraft Equipment 


Aircraft Research 


Totals 








$55,696,000 


FY 1956 FY 1957 FY 


Actual 


195} 
Ectin ted 
$58,000,0 
27 , 550, 


Estimated 
$76,435, 0 
75,498,437 24,235 
31,095, 00 23, 593,00 

204 , 00% ( 0 
11,973, 001 11,642, 00¢ 
|, 547,00 2,473, 3,032,000 


176,013,437 140,721,000 123,817,000 








AN/GPA-37, a minia 
version of SAGI 
Geographic 


ers, such as the 
turc semi-automatic 
eKGECON (Electronic 
Coordinate Navigation System), which 
automatically keeps tabs on cach au 
craft ot periodic 
radar transponder messages. Similar de 
vices may find application to Common 
System trafic control problem 
e Ground-based radar beacons fo 
gation and tactical purpose 

Ihe Radar Laboratory in this dire 
torate is responsible for developing both 
radars 
such i§ 


position by mean 


complete new ind new rada 


component tubes, modulator 


and antennas, as well as new technique 


such as improved moving target imdi 
cator (MT) circuit 

One of the 
the Radar Laboratory 
for making radar less 


most important tasks of 
1S to develop tech 
niques vulnerabk 


to cncmy jamming 


Electronic Warfare 
RAD( holds USAF « spon ibility 


for ground-based electronic warfare and 
has facilities for testing all types of Au 
lb orce counter-measure equipment 
both ground-based and airborne 
Electronic take the 


of jamming or intercepting the enemy's 


warfare ma\ form 
communications, disrupting or deceiy 
other dete 


ills electron 


ing its radars o1 tion devices. 
One RADC spokesman 
wartare a 
time and the 


The human operator play: 


“never-ending race against 
cnemy § ingenuity 

prom 
ECM 
nals I 
than 


eived or 


nent role in the design of am 
equipment because in the final 
it is a human operator, rather 
who must be de 


of hi 
peed ot 


radar or radio 
denied the us« equipment 


ierial wartaré 


Super on 
cle 1 ind 


ompat ible speed in the collec 


tion and dissemination of intelligence 
data about the enemy, his 


nd his facilities. Second 


tion is to develop new tee hniqgue for 


ipa bilitic 
major fun 


reducing, storing and han 
dling intelligence information 
This task take the directorate 
number of seemingly diverse vet fun 
tionally related activity 
lor cxamplk 
e Library 


na handlng \ 


9 itherineg 


into 


science: best data processing 
tem is no better than 
tem used te lassifv th 
prior to it torage 
translation: because th 


few centitn 


the inde King 
nformation 
e Automatic 
re relativel military and 
peopl with a working 
Russian or Chinese 
formation can lo 

he 1uise ot dela 

thi reason RAD 


deve lopm« nt 


knowledg if 


intelligence 


1imed at 
r ipable ot 
translation 


pe rforming 


language 
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VIVE LA DIFFERENCE 
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ot , 8s a difference 
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TOROoOeL es. 


WA, \ dn hose assembiles, 
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tool 


for example take: FLEX- LIFE INSURANCE 


Over three years of successful flight service and millions of feet of installed hose testif 

to the complete reliability of Fluoroflex-T hose assemblies at temperatures from ~ 100°F to +500°1 
Contributing to this remarkable performance, among other things, is the greate 
flexibility and flex-life of the patented Fluoroflex-T construction. Separate the facts from fable 


on hose made from Teflon—see the reverse side of this page 


RESISTOFLEX 


hose assembliies 





THE VITAL DIFFERENCE 


o 
PLUOROPLEX-T: 


Millions of feet in service 
~-" proof of reliability! 


fluorocarbon hose 
Patented tube compound 
Greater flex life 


Millions of feet 
in service 


Over three years 
flying time 
Superior impulse life 


Leakproof, blowoff-proof 
fittings 


Patented fireproof 
construction 


Self-supporting 
pre-formed assemblies 


Ohad 440-6. 4444 vvrrrrrrrrrrr hada s 40 < 4n8 : .? 
TR ae: OBS FE 


PPP TOPE ORK OKT TT OTTT TT errr errr rrr rere rere 


Service-proved 
constructions to 3000 psi 


VITAL FACTS ABOUT FLUOROFLEX-T 
rh le of DuPont 


Originators of high temperature fluorocarbon hose assemblies 


Roseland, New Jersey + Western Plant: Burbank, Calif. - Southwestern Plant: Dallas, Tex 





b 


Lackland Mates Manpower 


Lackland AFB, Tex.—Proper classification, training and distribution of 
USAF human resources to assure that a weapon system becomes fully opera 
tional as soon as it is delivered is a major task of the Air Force Personnel and 
Iraining Research Center here. 

l actor 
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complicating this massive job 


¢ Improving selection, 
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ignment of pe nnecl 
ft the tem 

perrorman ad Improving training methods an 
precedent 
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\lready, weapon systems exist 
cequire a operator 


mality parameter 


weapon systems ind oth 


ompletelh new task 


personnel 


no tramimg or 


e Improving teamwork 
vith new pe tional effecti 


B-58 Hustles 
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1 pilot with opposite pe nalit 
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ob of watching num! ot dia il } cat 
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he act with geni 
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NEWEST weapon system is Republic F-105B Thunderchief 
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A Major 
Technical 
Breakthrough! 




































RYAN 
VERTIJET! 


NOW IT CAN BE TOLD! 





For many months Ryan X-13 pure jet VTOL research planes have been 


1. Taking off vertically on jet thrust 

2. Hovering stationary — maneuvering backward and sideways 

3. Making the transition from vertical to horizontal flight — and 
back to vertical — with ease and precision 

4. Flying as conventional delta-wing airplanes 


5. Landing vertically 


These are history-making accomplishments of major significance in 

world aeronautical progress. They culminate years of pioneering development 
by Ryan in the closest technical cooperation with the U.S. Air Force 

and the U.S. Navy. 


By doing the heretofore impossible, Ryan Vertijets point toward an 
entirely new generation of jet aircraft of increasing capability —in climb, 
speed and altitude performance. 





Those with vision can readily see where this milestone in the science 
of flight can lead. Ever increasing knowledge of jet VTOL is being unlocked 
by Ryan and the military services. 


The Ryan X-13 Vertijet takes off and lands 
att on a mobile ground service trailer, which cen be 
moved from place to place to meet varying 


1 operating conditions. This new system 
of operation can release high performance 
aircraft from dependence upon preparing 
airports and runways, vulnerable to destruction 
in time of conflict 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft «+ Power Plants «+ Avionics 

Ryan Aeronautical Company, San Diego, Calif. 

@ ecosrente res0t mane 
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C.A.A. buys 23 new Raytheon “Flight-Tracker” Radars 





Long-range equipment to speed schedules, reduce “‘stacking’’ and 
air lane congestion; assure positive air traffic controls—create “‘more sky to fly in’ 


PEO 


Raytheon radar at 23 of the 28 heavily circled 
areas will be an integral part of C.AA. control 
network. Light circles indicate future coverage. 


The Civil Aeronautics Administra- 
tion has just taken a giant step to 
solve aviation’s biggest problem: air 
traffic control. 

New Raytheon radars with huge 
40-foot antennas will be a key part 
of a complex nationwide air surveil- 
lance system that follows and helps 
safeguard all aircraft during every 
stage of flight. Radar scopes that dis- 
play air lane maps pinpoint plane 
positions at distances up to 200 
miles, altitudes to 70,000 feet. 


These “Flight-Tracker” radars de- 
tect and track aircraft in all kinds of 
weather—even see through storms. 
A unique indicator tells the operator 
when the unit needs servicing. 

By making possible precise new 
air traffic patterns, by speeding 
arrivals and departures, Raytheon 
radar readies the air lanes for the 
Jet Age. Here is another instance 
where Raytheon’s “Excellence in 
Electronics” clears a roadblock from 
America’s path to air progress. 


Excellence 


in Electronics 
Waltham 64, Massachusetts 
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Edwards Evaluates Weapon Systems 


Edwards AFB, Calif.—USAF’s Flight Test Center, responsible for the In add 
testing of all Air Force aircraft, enters the life of a new weapon system carly, 
with AFF TC personnel sitting in on design evaluations, mockup boards and 


other judging groups. 
Complete evaluation 

veapon tem at Edward wher ! 

art me together for the first tu nter 

nclud in eight pha e test prog! 

© Phase 1—Contractor compliance or has inve 


vill it fly? Aircraft, in about 20 hours © Bodily upright transplanting 
f testin is held to § ot design 125-ft.-high water tow 


i¢ 


imits ® Relocation, intact, of two hangars, 
¢ Phase I1—Initial performance, usual) ich four stories his 
Phase I done again by USAIT pil t nore ground than 
e Phase I11—Contractor development, ¢A new 15,000-ft. re run 
vhere most major bugs will be toned ©A 142-f. high control tower 

t. most of fixe uggested by test heved to be the w tallest 

ilots will be made e New maintenance hangar which 
@ Phase 1V—Performance and stability, djoming shops, cor 

ntire performance rct Lhe it of \l | 


t ited In orm 
ned from wh 
, indhe ire later written 
e Phase V—All-weather testing, 
t Wright Air Development Cent 
Ohio APB, Fla. Ladd AFB 
\lash 
e Phase ViI—Functional development, 


k 





oduction model | l ™ —— 
of the weapon tem must be 
weapon ss BMD Supervises IRBM, ICBM 
Los Ange les Most unbitious we pean deve lenpounne nt rogram cvet undertaken 
Cl Di creation of a family of intermediate and intercontinental ranec ballistic missiles—i 
hase. whi et guided chiefly by the Headquarters, Air Research and Deve lopment Command 
’ for about 150 hy | Ballistic Missiles Division 
ePhase VII Operational suitability, Known until recently as the Western Development Division of ARD the 
} by using C1 t the Ballistic Missile Division has two essential partners—the Ballistic Missiles Office of 


j 
Wil iv i¢ 


Air Pr i Cround Air Materiel) Command and Ramo-Wooldridge ( orp Cuided Missile Research 

@ Phase VIII—Unit oper: itional employ- Division 

ment te sting ymplished b ig BMO monitors some 30 contracts and overses produ tion, quality control upply 
mand r supe;rvisio Air maintenance and transportation. Ramo-Wooldridge supplic tems cnginecting and 

vw (Corour technical direction 

Te ‘ ( f on Created only three vears ago, the Ballistic Missiles Division now has a streamlined 


1 


I 
iforn CI ( 100 operation holding highest national priority. It is engaged in such rapid development 


lake bed 13 mil of missiles that test models are fabricated on production tooling 
wide. The lake bed Division commander, Maj. Gen. Bernard A. Schriever, reports directly to the 
d, is able to withstand Commander of ARDC and heads a program from which red tape has been stripped 
nding loads and is ideal away to a greater degree than anv other 
landing ind long-run Gen. Schriever told Congress recently that BMID is engaged in a “vast facilitic 


kk 
takeoff prime reason for the construction program totaling $400 million, of which S100 million is industr 


center’ , n her financed 
During pa vca ore than First ballistic missile base support squadron has been activated at ¢ mp Cooke 
400 test 1 ! nece rik Calif., a former Army site which will be used for training and as the first operational 
interrupte rgency landing IRBM.-ICBM base 
the vithout mishap. An est Gen, Schriever told Congres ill major milestones for Thor (IRBM) and Atla 
billion dollars ix md Titan (ICBM) development have to date been very close to schedul Theis 
ment have ( includes initial test firings of Thor at Patrick APB, Fla., and expected firing of Atle 
and powerplant checkouts at Air Force Flight Test Center's Rocket Bas 
ther tena Major contractors for airframes are Convair Division of General Dynami 
include the Atlas); Martin-Denver (Titan) and Douglas Aircraft Co. (Thos 
Major propulsion contractors are Acrojet-General Cory litan), and Rocketdyne 
Division of North American Aviation, In Atlas and ‘Thor Major guidance con 
tractors are AC Electric Division of General Motors Cor American Bosch Arma 
Corp., Burroughs Corp.; General Electric Heavy Military Electronics Division 
Massachusetts Institute of Technolog Sperry Rand Corp.; Western Mlectric Co 
Major nose cone contractors are Aveo Manufacturing Corp.; Lockheed Aircraft 
Corp.; General Electric Co.'s Special Defense Projects Department 
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UNITED STATES ARMY 
Corps of Engineers 
Ordnance Corps 


UNITED STATES NAVY 
Bureau of Aeronautics 
Bureau of Ships 
Bureau of Yards and Docks 
Office of Naval Research 


UNITED STATES AIR FORCE 
Air Materiel Command 
Air Research and Development Command 
Strategic Air Command 


INTERNATIONAL COOPERATION ADMINISTRATION 


UNITED STATES ATOMIC ENERGY COMMISSION 


BROOKHAVEN NATIONAL LABORATORY — 
Associated Universities, Inc. 


BOEING AIRPLANE COMPANY 
CURTISS-WRIGHT CORPORATION 
LOCKHEED AIRCRAFT CORPORATION 
MARQUARDT AIRCRAFT CO. 

NORTH AMERICAN AVIATION, INC. 
NORTHROP AIRCRAFT, INC. 

PAN AMERICAN WORLD AIRWAYS SYSTEM 


| se =n = 
hr imineerinZs AVCO MANUFACTURING CORPORATION 


THE GARRETT CORPORATION 


. > 
> . >< “ 
A merica S HYDRO-AIRE INC., 
. Subsidiary of Crane Co. 
| Je { ense PHILLIPS PETROLEUM COMPANY 


RADIATION, INC. 


We are very proud to have served some of 
our country’s most important organizations 
engaged in national defense. The names of a 
few of them are listed here. Our congratula- 
tions to all for a job well done, 


THE RALPH M. PARSONS COMPANY 


MEER NNER a TS a 








ENGINEERS* CONSTRUCTORS 
LOS ANGELES 
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ion Branch Bomber Operations 
ranch, and Cargo and Miscellaneous 
ranch (which also tests Army planes 
Technical Services Division branches 
lude Powerplant, which analytically 
luates engines involved in test pro 
ram Armament; Photography; Ex 
perm ntal ‘Track Branch, wirich test 
omponents and systems on a high 
peed track 
In ‘Technical Facilities Division are 
inch n Instrumentation; Data Re 
duction; Telemetering: Facilities, han 
ling this operation for both AFFTC 
nd contractors working at the center; 
Space Positioning Range, which tracks 
chicle’s path and position throughout 
mous test flights 


Powerplant Branch 
Powerplant Branch’s main building 
f 42,000 sq. ft. has 10 bays for engine 
vork plus a machine shop and stands 
capable of completely testing any en 
gine ICCCSSOTY OT component The 
branch ordinarily takes a powerplant 
involved in a test program, works it 
ver, and returns it to the same air 
trame 
Also recording data on test aircraft 
the Space Positioning Branch’s Proj 
ct Rang Instrumentation includes 
Askania cameras, theodolites, a master 
target acquisition and control system 
ind a precise electronic timing system 
Mission of the Air Force Flight Test 
School is to turn out pilots fully capabk 
if assessing weapon systems in Phase 
VI testing and of flying the unusual 
experimental series of test vehicles 
School teaches the photo pancl 
method of data collection which util 
es Recordaks for frame-by-frame a 
ments. As the center converts to 
urborne magnetic tape data recording 
hool is shifting its training accor 
he 60 graduates of the fou 
ses a year may stay at Edwards, b 
issigned to another ARDC center 
to the Air Materiel Command or th 
Air Proving Ground Command I 
igned to any other slot in the Ai 
rce where their training and back 
round are needed 
ART TC Rocket Engine Test La 
ratory, where first sub-systems and 
omponents and later complete ICBM 
nd IRBMs_ undergo captive flight 
tests, is located on Leuhaman Ridge 
ross the lake from the main Edward 
IAS 
Three test stands are now being 
perated by North American Aviation 
Ine Convair Division of General 
Dynamics ¢ orp., and Douglas Aircraft 
Co., using powerplants for the rocket 
boosted Navaho cruise missik Atla 
ICBM and Thor IRBM 
our more test stand packages, three 
missile assembly buildings, and addi 
tional warehouse storage facilities ar 
being built or are planned . 
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Kentucky 


“Kentucky windage’ is fine for an oldtime squirrel shooter at 
60 yards, But how do ypu compute cross-wind allowance for high- 
speed jets aiming at fas¢moving flank targets? 

The compilation of itis tables required for cross-wind cannon 
firing is typical of the complex problems facing modern weaponeers. 
The special abilities of Thieblot Aircraft Company, a division of 
Vitro Corporation of America, in designing and manufacturing 
aircraft components and ordnance have made it a key member of 
the Army-Air Force team working on this difficult ballistics problem. 

Thieblot’s contribution was the design of a new ballistics data 
nose. Only a foot longer than conventional fighter noses, it carries 
a 20 mm. cannon with mount independent of the aircraft motion, 
four high-speed cameras, radar, and electronic equipment. With 
auxiliary ground controls this equipment “fixes” projectiles in time 
and space. This leads to greater protection for bombers and other 
combat aircraft through more accurate flank fire. 

Thieblot Aircraft has also designed purge mat systems for jet 
trainers, a boundary layer control system, a nose-wheel steering 
mechanism, an inflight refueling unit, an escape reel for ditched 
aircraft and other equipment. 

Like other divisions of Vitro, which specialize in atomic energy, 


weapons systems, extractive metallurgy and other advanced tech- 


nologies of our new age, Thieblot makes tomorrow’s technology 
available today. 


Write for information to TAIEBLOT AIRCRAFT COMPANY, Martinsburg, W. Va. 
A Division of 


- 
ATO CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y. 





“a 
@ Research, develop . ip systems © Thorium, rare earths, and heavy minerals 


WE Nuclear and process engineering, design 2 Recovery of rare metals and fine chemicals 
A Refinery engineering, design, construction AV wivcratt components and ordnance systems 
Uranium mining, milling, and processing @ Ceramic colors, pigments, and chemicals 
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Flexible Shafts 
Withstand 


Temperature 
Extremes! 


A leading aircraft manufacturer has used S.S. Wutre flexible shafts for many 
years to transmit control between this graduated dial and aircraft thermostat. 
He finds that under any kind of temperature conditions, there is no measurable 
variation in torque to turn the shaft, or in torsional deflection required to 
initiate cam movement over the temperature range! 
This ability to withstand temperature extremes is only one of the many remote 
control and power drive advantages industry has discovered in S.S. Wuirt 
flexible shafts. Perhaps they can help you to simplify control or product design 
. . cut your production costs . . . speed assembly. These quality shafts range 
from small to large sizes, and up to 12 feet in length. The assistance of our 
engineering staff in helping you work out a flexible shaft application for your 
product is yours for the asking. Just write to 


USEFUL DATA on how to select 
P oe and apply flexible shafts. Write for 
IN FLEXIGLE SHAFTS ee Bulletin 5601. 





S. S. White industrial Olvision, Dept. V, 10 East 40th St., New York 16, N.Y. Western Office: 18639 West Pico Bivd.,Los Angeles 6, Calif 
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USAF Sponsors Exploratory Research 


Washington—USAF’s efforts to acquire scientific knowledge as far as Supporting research is not AFOSR 


possible ahead of the need for it are spearheaded by the Air Force Office 0!) 


of Scientific Research. 

USAF sponsors very little research 
that could be called basic. Investig 
tions done with no particular goal im 
nind are left largely to others, whil 
Air Force concentrates on work aimed 
it gathering data that appears to ha 
ome application to concepts or weapon 

tems of the future 

Mission of AFOSR is to mitiate and 
upervise this exploratory research. Th 
fast pace of technological advancement 
n weaponry during the past 15 vea 
neans that no di ciphine of science 1 
itside AFOSR's scope of interest. It 
lso means that much of the research 
vork sponsored by AFOSR 1 quite 
fundamental, even though it still must 

directed as nearly as possible toward 
USAF’s need 

AFOSR has neither the fund 
the mission to do development ws 
Instead it must take promising research 

ults and present their potentialiti 

» such a way that other Air Research 

Development Command center 
the task of doing and supervising 
opment—will carry on the work 
early as 1951, when research and 
ment Va pla ed under i cp 

t ommane Air Force recognized 

that exploratory research was essential 
qualitative lead in weapon systems 
to be maimtained 

More recent however! thi Te 

research has been given an even 
emphasi i hyper on peed ot 
ind the ipproac hing hy person 
of manned aircraft have made it 
lear that application 
itrunnin ail cr’ 

Thi increased empha ha 

mges for AFOSR 
@ Elevation to center status in | 
ft vera Cal of being hifted 

Research and Develop 
organization table like 
I rCidtl 
e Continued, although very gradual, 
vth im staff and budget 

from budget of 

fa 
d ji 

out that level in Fiscal 
SAI point of view these 
invested, tor two bas 


© Almost every dollar spent by AFOSR 
ces for rescarch contract Operating 
yudgct 1 mall. Staff has grown slowls 
from 115 in Fiscal '56 to 119 in Fiscal 
; It i cxp ted to stay about the 

ime in the coming fiscal year 
¢ Dollars spent at this end of the re- 
h and devclopment pectrum I 


I 
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task. however It must be awar 
of the areas in which research is necde 
te upport present ind future USAT 


mean millions saved later on, by he Ipin 
objectives mad it must try to know 


to assure success of weapon system 
Comparing the $8 million flv-away cost 
of a B-52 bomber to AFOSR’s vearl is soon as they are presented 
udgct illustrates the low relative c« Formal mi m assigned | Air ko 
f this tr pe of research md ARDC ar 


the ultimate value of research finding 


l'unds spent on this exploratory @ Plan, initiate and manage an cxplor 


earch also ar spent moa 1m isonable tory r irch program “to provide m 


gamble that some of them will pay off cientific knowledges that may result 
with major technological breakthrough in ignihcant new concepts of air wat 


Batting 
1000 . 


in supplying 
hard-to-find 


ALUMINUM 
AIRCRAFT 
EXTRUSIONS 


IN A PINCH, when especially scarce extrusions ar: 
needed, or in filling routine orders for standard 
AND items, Pioneer comes through. Our 2-mil 
lion pound stock of exclusively aircraft extrusions 
in over 4000 shapes, is your best assurance that 
the extrusion you need can be supplied by Pioneer 
in any quantity, anywhere, anytime, at mill prices 


ALUMINUM INC. 
/ / OF MORRIS P_ KIRK & SON, INC 
Pacific Coast Unit of NATIONAL LEAD CO 
S251 W. IMPERIAL HIGHWAY 


IS ANGELES 45 


PIONEER ALUMINUM, INC. AW 6-7 
525! W. IMPERIAL HWY. « LOS ANGELES 45 ALF 








STOP 


RC OAr 


HERE'S UN-RETOUCHED PROOF! Lower portion of 


, aluminum coupon was coated with Turcoat 4178. Upper 


portion was not coated. Entire coupon was then subjected to 800 
hour salt spray test. Note thaf uncoated portion has been virtually 


destroyed while Turcoated portion shows only superficial blemishes 


only PAINT-GRIPPING, CORROSION-RESISTING TURCOAT 4178 offers you all these plus values! 


QUICK FIXING— Turcoat 4178 coatings become non 
smearing immediately upon withdrawal from process 
ing. Parts can be handled freely while still wet without 
danger of smearing or streaking coating 


MEETS MiL-C-5541— Used by aluminum fabricators the 
nation over for government and non-government jobs 
involving aviation, building parts, household appli 
ances luggage ornamental aluminum aluminum foil 
irrigation pipe, automotive and truck parts and bodies 


ete 


Applied by spray, dip or hand methods 
.no electric current. Easily con 


EASY TO USE 
Requires no heating 
trolled by mere pH adjustment 


UNIFORM — No light tell-tale untreated sections around 


welds, corners or holes 


ECONOMICAL — Used at low concentrations. Extremely 
long-lived, Will accept tremendous contamination 
without loss in efficiency 


TURCO PRODUCTS, INC. 


Chemical Processing Compounds 
6135 SO. CENTRAL AVE., LOS ANGELES 1, CALIF. 


Factories; Newark, Chicago, Houston, Los Angeles, London, 
Rotterdam, Sydney, Mexico City, Neha (Okinawa) 


Monvfactured in Canade by 8. W. Deane & Co., Montrea! 
Offices in all Principal Cities 


COLORS 
minum 


Available in gold iridescent or natural alu- 


SHOWING — TRAINING MOVIE! 
“ALUMINUM FINISHING” 


New full-color film visually demonstrates every aspect 
of aluminum finishing from laboratory theory to authen 
tic production-line techniques filmed on-the-spot dur 
ing mass production. If your plant or technical group is 
interested, write today for full details without cost or 


obligation 


WRITE FOR TECHNICAL DATA... FREE! 4 pages full of tech 
nical information on Turcoat 4178, the quick-fixing 
aluminum conversion coating. Write for your free 


copy, without obligation today! 


MAIL COUPON TODAY! 

TURCO PRODUCTS, INC 

6135 Se. Central Ave., Los Angeles 1, Calif 

mat 4178 


Aluminum 


Please send free technical information on Tur 
Please send detail nm the 
Finishing 


Please have 


training film 


aooress 
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farce and stead improvement of acti 


weapon systems and their use in air 


wartare 
© Recognize the implications and po 
ible application of scientific advanc 
© Recommend to ARDC’s commander, 
Lt. Gen. Thomas S. Power, polici 
ind procedures that will encourage and 
timulate research and “enhance rela 
tions with the scientific communit' 

This last duty is one of the offic 
most important. Both in fulfilling thi 
and in day-to-day management of its r 
search program, AFOSR is a translator 
ind communicator between Air Force 
ind science, and among scientists them- 
elves 

In its role as communicator, AFOSR 
ontributes to ARDC’s long-rang¢ plan 
ning and plays an important part in the 
ll-important scientific symposia spon 
ored by the command 

Publication cientific meetings, fre 
quent visits to university and industn 
contractors, and the Research Informa 
tion Office’s trend reports and othe: 
efforts all pros ide channels for making 
Air Force research needs known and 
for finding the researchers to fill them 


Seven Interest Areas 


Rather than divide its present and 
future work into general USAF require 
ments of weapon-system concept 
AFOSR  organizc scientific interest 
into seven broad areas that will remain 
the same whilk pecihe pieces of hard 
ware cone ind go 
e Atmospheric flight 
¢ Extra-atmospheric flight 
@ Detection and identification 
@¢ Communication and control 
¢ Information handling and analysis 
© Target reduction. 

@ Human effectiveness 

AFOSR’s four main scientific di 
rectorates arc broken down similarly to 
the classical divisions of the science it 
1 university This eases organizational 
ind communications problems in deal 
ing with universities. ‘These ar 
¢ Directorate of Bio-Sciences, with an 
Acromedical Division and a Behavioral 
Sciences Division (including social and 
psychologic al scicnce 
¢ Directorate of Acro Sciences, with 
Mechanics, Mathematics and Combu 
tion Dynamics division 
@ Directorate of Physical Sciences, with 
Physics ind Nuc leat Physics divi On 
@ Directorate of Material Sciences, wit! 
Chemistry and Solid State Science 

The former Office for Advanced 
Studies at Pasadena, Calif., has been 
made a Directorate of Advanced Stud 
ics. It has a very small staff—cight at 
present ind its job is what the name 
unplies—advanced thinking and theo 
retical investigation in the seven areas 
of scientific interest 

In addition to engaging in advanced 


AVIATION WEEK, June 3, 1957 





& 


BELLOFRAM 


DIAPHRAGM SEALS 


\ 


CERTIFICATION — The BELLOFRAM CORPORATION will 
now give every last one of your BELLOFRAM Diaphragm Seals uncondi 
tional job performance CERTIFICATION, provided seal materials used 
are in accordance with the recommendations of KBE LLOFRAM’'s own 
engineers. This new policy is a radical deviation from the usual, no-guarantes 
practices found throughout the rubber molding tndu 


REQUIREMENTS If you give BELLOFRAM complete 
seal function data such as fluids in contact, minimum and maximum opei 
ating pressure, proof pressure, burst pressure, operating temperature, tem 
perature time factors, cycle life requirements; and whether cycles modulate 
or are full stroke, et« .. and allow BELLOFRAM engineers to specify 
materials to be used .. . BELLOFRAM will CERTIFY that every seal 
produced will fully meet your stated requirements 


PERFORMANCE TESTED Every lot of BELLO 
FRAM Diaphragm Seals, so certified, will be subjected to a rigid testing 
procedure, and each shipment will include a Data Sheet showing the actual 
test figures on the seals compared with your own specifications 


BELLOFRAM seal specification ranges for design data: 
Diameters 175" to 6 
Strokes 100" to 11 
Working Temperatures 110°F to 500°F 
Proof Pressures Up to 1000 p.s.i 
Materials lo suit your requirements 


“Aircraft quality’’ BELLOFRAM Diaphragm Seals, when certified, can 
give added service life and superior performance at no extra cost, We will 
be glad to quote on your needs. For further information, write to 


\ 1/ ® 
: ellofram 


CORPORA T 1 


BLANCHARD ROAD, BURLINGTON, MASS. 
BUrlington 7-2071 Mission 3-9000 


BRANCH OFFICES 


Milton W. McAvoy 
811 Cory Drive 
Inglewood, Calif 
Oregon 8-8872 


Melvin G. Novok 

9145 S. Troy St 
Evergreen Park, Ill. 

Prescott 9-6565 


Joseph B. Wurm 
318 E. 19th St 
New York 3, N. Y 
Oregon 4-1722 
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Engineering 


Beyond the 
| —> 4 oT -Tot f- 7. oe 


ili OENEF 
: 


ASSIGNMENT 
MISSILE 


Withstanding torture is a specialty of Packard 
Bell's Doppler Velocity and Position indicator 
(DOVAP), designed and developed for an 
inter-continental missile (classified). In proto- 
type environmental tests, this high powered 


Doppler Transponder was subjected to tempera- 


DESIGN beyond the expected 
The DOV AP prototype (above) is 


one half the size called for in speci- 


ture shock and vibration beyond the extremes 
exper ted in flight... beyond the extremes 


Geations called for in specifications. 


RESULT: Reliable signal and continuous trans- 


mission for an in redible life span, 


PACKAGING beyond the expected 
Shielding of critical areas and equal- 
izing of heat enabled DOVAP to 


operate at higher temperatures than 


neu Packard Bell El 
just off the press 


Ke) 
PERFORMANCE beyond the expected ~, 


Where momentary loss of signs! PACKARD BELL ELECTRONICS 


rans the do sefulness, DOV 4 
means the end of usefulness, DOVAI TECHNICAL PRODUCTS DIVISION 


functioned unfailingly...under envi- ; 


specified... without benefit of cooling 


by either conduction or convection. 


ronmental conditions of shock and 


vibration more severe than specified. 
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Air Force Infrared 
Measuring Program 


Chooses 
“Barnes Instruments 


ntrate re 
! l 


e Systems Division \t 
' tmosph flicht 
e Military Sciences Division 


r ' ? 
ul 


’ 


~ 


© Techniques Division 


s)? , ’ Y 
ti ! n 


PROJECT MICHIGAN 


scientists using Barnes 


lon Behavior, Free Radicals ses _ — ee ta 
on tes ear 

box tf the type f 

t th torate § tudn 
AFOSR in 


1956. the Air Forces 
n (IRMP) atop Pik 


ol 


During S« ptember 
Measuring Progra 
tain much-needed infor 
and target 


of the 


mation 
ground 
majority parti 
measuring equipment 

sarne 
Radiomete1 
high tempe 
operated pertec 
14,000 ft 


equipment 
OptiTher 
ire Inf 
tly 
lO ¢ 


at area 

nae 
Barnes 
ple tely 


of thi 


and 
Research mercial source fo 
f AFOSR’ 


tio 
INCSTIE 


instrument 


ol 


and measuring 
The tandard 
equipment offered by Barnes in 
Infrared Radiation Measuring 
Infrared Radiation Source 
Thermistor Infrared Detector 
Building Blocks for Infrared Sy 
The Infrared group at Barnes En 
to the technology 


line of proven 


expl rat T 
AP OSR } 
bust part 


ipation le 
number ineering ha 


and cience 


ire contribution 


lth 
duals 


ug! 


dispo al—f design and deve lopme nt a vell a 


or 
field service 


Your mquiri 


ill 


R p 


I 


f AFOS 


AVIATION WEEK 


June 


made 


and low 
All of 


condition 


th 


de tecting 


ignihv 


tion detection. Their background and « K perience 


an 


of intrared radia 


t 





New USS 12 MoV martensitic 
to an ultimate tensile strength 


lrypical Pertormance Data: 


TEST YIELD STRENGTH TENSILE ELONGATION 
TEMPERATURE, (0.2% OFFSET), STRENGTH, IN 2 INCHES, 
PSI PSI PER CENT 


TEMPER 800 F 4 hours air-cool 





204 , 206 244,001 
192,500 239,500 
183,000 237,750 
180,500 236,000 
180,000 243,900 
173,750 244,500 
172,750 239,500 
164,000 228,800 
158,700 223,500 


TEMPER ; hours air-cool 





room 194,700 247,000 
200 187,250 242,000 
300 184,000 235,000 
400 178,500 231,000 
500 174,500 230,500 
600 173,750 232,000 
700 172,750 229,500 
800 164,250 224,500 
900 164,250 210, 25( 

1000 142,500 177,500 


Average elevated temperatures tensile properties of 0.10-thick USS 12 MoV 
previously heat-treated for 15 minutes at 1850° F. and tempered as indicated. 


KEY 
titanium alloy 
USS 12 MoV 
_-— = age-hardening Stainiess Steel 
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| - --+ age-hardening Stainiess Steel 


TENSILE STRENGTH/DENSITY RATIO 
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Tensile strength/density ratios for three metals at various temperatures—a com 
parison between USS 12 MoV, a currently available titanium alloy, and an age-harden 
ing Stainiess Steel. Notice superiority of USS 12 MoV at temperatures above 550° F. 











steel can be heat-treated 
of 240,000 psi... 





230,000 psi guaranteed at room temperature! 


In the development of special steels for aircraft use, United States Steel 
has concentrated on martensitic structures—because they are capable 


of attaining the highest tensile strength for a given amount of ductility 


USS 12 MoV (Type 422 modified) is one of the most promising 
steels to result from this program. It can be heat-treated to develop a 
nominal ultimate tensile strength of 240,000 psi. Guaranteed minimum 


tensile stre ngth at room temperature ts 930 000 psi 


Recommended Heat Treatment: o Chemical Composition 


c Cr Mo 


2. Heat for 15 minutes at 1850 F. Air-cool . 
0.20/0.30 


2. Temper four hours at a specific temperature within 
the range of 600 F. 


3. Air-cool. 
Mechanical Properties 


Anneated 


USS 12 MoV can be furnished with the following 
typical annealed properties 


Physical Constants ’ Tensile Strength, psi 100,000 
Yield Strength, psi 65,000 

Density 279 ibs./cu. in. Elongation, % in 2 25 

Coef. of Thermal Expansion 7.03 x 10-6/F.* Rockwell B 90 

M, Temperature 590° F. After fabrication, following the recommended method 

of heat treatment, USS 12 MoV can be heat-treated 
to a minimum guaranteed tensile strength of 230,000 


Average expat 


psi at room temperature 





Corrosion Properties USS 12 Moy 's typical of United States Steel 
research and development efforts to produce 

Like otner 12 chromium steels, USS 12 MoV is 

2 igguedlnezes: . aircraft steels of high strength which will main 
resistant to atmospheric corrosion in the sense that 
it does not lose weight nm time it will discolor, or, tain this high strength at elevated tempera 
in certain environments it may develop a tight rust tures along with good corrosior resistance 


film. This will not harm mechanical properties properties. Other special steels for aircraft be 
ing developed or manufactured by United 
States Steel include USS Tenelon Stainless 
Steel, USS Strux, USS “‘T-1"' Steel, 4130 and 
4330 

Watch for further data on these steels 


Availability: 


U 12 MoV sheet an be produced in the annealed 
condition in widths up to 48", thicknesses from 15 future United States Steel advertisements 
to under 3/16", stretcher-leveled lengths up to (180”") 
ag or (196") depending on gage. it may also be 
produced in a range of plate, bar, strip and wire 


Further information or 


USS Special Aircraft Steels 


SS TENELON and “T-1" are registered tradermar 
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Career News for Engineers! 


Flight Tests are under way on one of 
America’s most important defense projects: 


The Navaho Strategic Missile 


ma 


The results are secret 


but this much can be told. A test 


vehicle designated the X-10 has gathered new aerody- 
namic and electronic information which will help to 
speed progress on the SM-64 Intercontinental Strategic 


Guided Missile. 
Ihe opportunity — and 


revolutionary data is yours 


Twenty-eight-year-old Army vet 
WILLIAM T. SCHLEICH was grad 
uated from Georgia Tech it 
1952 with a BSAE. He 
North American as a junior er 


« P 
eve 


joined 


gineer the same year 
months later Bill was promoted 
to aerodynamics engineer tor 
the Navaho missile program. He 
was appointed Supervisor, Sta 
bility and Control Unit in Octe 
ber of last year. With the help 
of North American's Educational 
Refund Plan, he received | 

MSAE from USC. Bill and | 

wife are hi-fi enthusiasts and 
have a sound system built int 
their Whittier, California home 


CONTACT: Mr. R. | 


Missile Development Division 


privilege—to implement this 

If you accept this challenge 
you ll be solving tomorrow's 
problems —today. Here facts 
are collected fresh daily. If 
yesterday's yield proves incon 
clusive you'll approach the 
problem from a new direction 
You'll travel new paths and de 
velop new inventiveness. And 
you'll be guided to each break 
through by the world’s best 
informed missile authorities 
your own associates 

One exampk of the new 
hardware evolving from this 
creative engineering effort is a 
fully 
commutator. This 
information 


transistorized electronic 
instrument 
increases the 
relaying capabilities of the mis 
sile’s telemetering system by 


commutating 27 outputs at 
speeds of approximately 100 


cycles per second, It was cde 


veloped by the Flight Test Instrumentation Group 
North American's Missile Development Division is a major 


center of missile activity 


and a pioneer in the field. As far 


back as 1948 its first test instrument vehicle was fired from 


LYLE C. BJORN has lived avi: 


a hig 


tion all of his life. A 


4 
t 


chool boy he built a glider 


modeled after the Wright Bro 
first flying machine — flew 


from ski jumps near his Uta 


home. He 
at Utah State and earned h 


studied engineers 


it 


F 


BSME degree from the U of 


Wyorn ng | }0 
American in 195] 
Group Leader, Field Test Oper 
tions at the Missile Test Fa 
ty rick Air For 


lives witt 


and is n 


ned Nortt 


w 


a launching platform. Today 
North American has complet 
weapons system responsibility 
for the Navaho and its test 
program ts being conducted at 
the Au 


missile proving ground which 


Force's long-range 
stretches more than SOOO miles 
across the Caribbean and far 
into the South Atlantic 

If this sounds like the kind 
of career-opportunity you ve 
looking for 
We promise you a work 


been write us 
today 
ing climate that stimulates per 
sonal growth and reward 

with responsibility, prof 

sional recognition and materia 
benefits limited only by your 
own ability. Further, you can 
continue to grow academicall 
with the aid of our Educational 
Refund Plan 


nations finest universities are 


and some of the 


nearby 


Let us know what kind of creative engineering interests you 
ise include highlights of your education and experience) 


Cunningham, Engineering Personnel Manager, Dept. 495. W-6 


2214 Lakewood Bivd., Downey, California 


NORTH AMERICAN AVIATION, INC. 
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VANGUARD satellite vehicle on launch stand. Artist's drawir g by Nick Stanilla of the Martin ¢ 


Naval Research 
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arch rocket on dolly 


Navy Believes Cost of R&D Can Be 


W ashington—Research and development activity in this country will 
change drastically within the next few years according to Navy testimony 
before Congress. 

Rising cost mcreasing complexity Navy ittitude as best 
nd ever dening avenues of possibl in these excerpts from 
pproach to weapon systems have stirred © Garrison Norton, As 
deep concern among Navy officials as for Air: “The increased 
to the ¢ omic feasibility of pursuing plexitics of the new 

ove he-whole-field research and make it mandatory that we choos 
levelopment policy carefully than ever before. W< 

: mger develop nearh thin 
Slowdown in Progress looks promising 
ent past, tall ving © Vice Adm, W. V. Davis, Jr., D 
iloulated 1 with Chief of Naval Operations for Au 
ort would have aroused cponse to question concerning 

¢ nt from many members of future level of miussil nad aucraft pre 

Coner But top Navy offices urcment We sec a definite trend to 
ppcaring itly before the Hous vard reaching a sort of plateau im speed 
Appropnations Committee to testify on nd performance is you run out of 
the hy 1 1958 budget predi ted a usable human directed peed Thy 
lowdown in hnical progress duc toa guided missile will undoubted] 
k of mon ind drew no mnmediat lot of inter ceptor type ai 
ly from the legislato tremendou t hnologi | 

The ious Navy bureaus presented mce the war, due to th 
requ which already had been sub tatus we are u b 

ed by higher Naval t tern mcreasx 
Administration Nat Th 
testihed that the f 
fund lash ind 
off Cl Cason 
need for © Rear Adm. Rawson Bennett 
{ Naval Research na i 
Othee of Naval Research, told tl 
men that the 19 
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ustel thy Navy had 
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HIGH ALTITUDE separation test firing for Vanguard satellite vehicle. Program is managed by Naval Research Laboratory 


of the worl hh we row ce ewh lic erican Vi Ih 


Intelligent Selectivity 
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tail for the H 


Navy Research and Development 


FY 1956 FY 1957 FY 1958 Inevitable Disagreement 
Actual Estimate E.timate \ 

Aircraft and Related Equipment $148,528,73 $ 

Guided Missiles and Related Equipment 


Totals $243,755,612 $277,588,451 $286,885,000 
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LAUNCHINGS are done from Patrick AFB. Fla 


Why ONR Was Created 


Iw ; ; 


Office of Naval Research—R&D Funds 
—_— (New Obligational Authority) 


FY 1956 FY 1957 FY 1958 
Aircraft and Related Equipment : : $46. 877 


y 


Guided Missiles and Related Equipment 


$6,192,240 $7,852,000 $8,098,000 





Totals 
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to users of integrating gyros 


AND IF YOUR SYSTEM REQUIRES 
AN INTEGRATING GYROSCOPE... 


It is important that the Gyro be /ruly integrating. 


The following are a few basic checks that can be simply made to 
determine whether the Gyro is a true integrating Gyroscope 


With Gyro at null, rotate Gyro about its input axis in a positive 
(clockwise) direction approximately 50 milliradians. 


Observe the output voltage and polarity. A true integrating Gyro 
should show a positive output of a magnitude determined by the 
product of the angular displacement in milliradians and its rated 


sensitivity (millivolts /milliradians). 


The output should remain at this reading providing there is no 
further input (either angular or command). At this point no drift 
is being taken into consideration. However, all gyros will drift to 
a greater or smaller degree. Observe this drift as to direction and 
magnitude with respect to time 


Repeat the above with a negative (counter clockwise) input of 





approximately 50 milliradians 


Observe the output voltage and polarity. A true integrating Gyro 
will show a negative output equal to the product of angular dis- 
placement in milliradians and its rated sensitivity (millivolts / 


milliradians) and hold this output. 


If the Gyro tends to return to null in both of the above conditions, 


it is not a true integrating Gyro 


If you have made the foregoing checks and wish any further 
information, please call on Greenleaf. It is our sincere desire 


lo provide the utmost in service to Inte grating Gyros¢ ope users 


THE 


enleaf MANUFACTURING COMPANY 


A DIVISION OF MANDREL INDUSTRIES, INC 
7814 Maplewood Industrial Court, Saint Lovis 17, Missouri 
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VIKING 14, last Navy rocket of its type, is put into launch stand for Vanguard satellite test firing at Patrick APB, Pla 
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FOR SHEET METAL FABRICATION 


FOREST, OHIO: Sheet metal assemblies of alu- defense industries. These assemblies include 
minum, stain teel, titanium and magn customer-specified fabrication as well as pro- 


ium are being fabricated, inspected and prictory components and systems 
hipped from the new UAP assembly plant at 
Forest, Ohio. Entering into full ale operation 
in March 1957 the new facility is devoted to 


furnishing sheet metal assembli and compo 


MORE EFFICIENCY: By acquiring this new plant 

we are able to concentrate the various types 

of UAP activities within three major divisions 

the terest creased in-plant efficiency 
nent to aircraft engine and airframe man- - = ' of increas vo * _— 
ane 1 


from both plants 


ister delivery of customer's assemblies 
ufacturer 


OPERATIONS: This new, modern one-floor plant DAYTON, OHIO: The Dayton facility, home of 
is a self-contained division of United Aircraft United Aircraft Products, Inc., since 1929, will 
Products, Inc. with machine shops and the continue the production of aircraft quality 
most modern equipment for all types of weld heat exchangers of all types, heet metal a 

ing, brazing and soldering operations. There semblies and mechanical components for the 
ire complete facilities for mechanical, fluore control of temperatures and fluid flows. Engi 
cent-penetrant, shadow-graphic and radio neering, research and prototype development, 
graphic inspection; resident Air Force sales and executive offices also will remain in 
Inspectors; motor transport, rail-spur and air Dayton 

freight shipping of completed component 
QUALITY: We are happy to offer this new fa- 
EXPANDING BUSINESS: [his new plant, with its cility to the defense industries. The same high 
16 acres of ground and 90-thousand square tandards for the production of quality com 
feet of floor space, was acquired to furnish ponents will be maintained in the Forest facil- 
pace for the completion of new and expand ity that has always characterized aircraft prod- 
ing contracts for sheet metal assemblies for the ucts made by United Aircraft Products, Inc. 


FOR COMPLETE INFORMATION CALL THE NEAREST UAP CONTRACTUAL ENGINEERING OFFICE 


CALIFORNIA + 1101 Chestnut St. * Burbank, Calif.. eee Vi 99-4236 
NEW YORK + 50 £. 42nd St. * New York 17, N.Y. eee MU 7-1283 
DAYTON + 1116 Belander Ave. * Dayton, Ohio ~.. Mt 3841 
CANADA + United Aircraft Products, itd., 5257 Queen Mary Road, 
Montreal, Caneda Elweed 4131 


NEW 
i U.A.P. PLANT 
FOREST, OHIO 


a faanoud family of atrcrafl casenitiale since 1929 
UNITED AIRCRAFT PRODUCTS, INC. 
1116 BOLANDER AVENUE, DAYTON, OHIO 
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AERONUTRONIC 


SYSTEMS, INC. 


i subsidiary of 


~ i 
Jord Motor Gompa ny, 


Field Operation 


AERONAUTICS 
Aerodynamic 
Propulsion 
Aeromechanics 


Thermodynami 


ELECTRONICS 
Guidance & Control 
Radar 
Telemetry 
Data Link 


COMPUTERS 
Component Development 
Data Processing 
Navigation 
Industrial Controls 


NUCLEONICS & PHYSICS 
Nuclear 
Theoretical 
Experimental 
Reactor 
Positions are open for scientists, engineers and 
technicians capable of making significant con 


tributions to advanced systems technology 


1234 AIR WAY, GLENDALE, CALIFORNIA 
13729 VICTORY BLVD., VAN NUYS, CALIFORNIA 
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Long before flight becomes a reality, missiles and aircraft are exhaustively 
tested to determine the efficiency and reliability of their design. Equipment 
for circuit analysis, data processing and operational checking contain 
numerous inner and inter-connections whose functions require rapid, reliable 
and versatile re-arrangement. AMP's Patchcord Programming Systems 
provide this flexibility of circuit arrangement, with a wide variety of products 


having these desirable features 


e universal or shielded construction 
contact arrangements with I11 to 4,896 holes 
contact design to provide dual wiping action with each engagement 


unique solderless taper pin technique for permanent wiring to contacts. 


«WA? products for the AVIATION 


The network of electrical and electronic impulses that control, regulate and 
maintain airborne equipment at peak efficiency in flight depends, to a large 
degree, on the integrity and reliability of the wire terminations within its 
circuitry. Changes in equipment and requirements have extended the scope 
of the A-MP insulated terminal lines to include products which are abreast 
of the thermal, vibration and similar problems imposed by today’s faster, 


higher flying aircraft. 


Many of the answers to the problem of tomorrow's flight equipment are 
obtained from the experience of today’s research in the barriers that the 
present prototypes, missiles and other supersonic experiments are investi- 
gating. AMP INCORPORATED has produced many of the pulse system 
devices used to assure the faithful functioning of the electrical and eiectronic 


equipment which guide and control these instruments in the worlds of tomorrow, 


Ampli-FILM, the finest high-voltage dielectric, is used as the basic insulator 


in the products of our Chemical and Dielectric Division. These products 
include: wafer capacitors (standard and armored), pulse forming networks 


and systems, and high voltage power supplies. 


Wholly Owned Subsidiaries: 
Aircraft-Marine Products of Canada Ltd., Toronto, Canada 
Aircraft-Marine Products (Great Britain) Ltd., London, England 
Societe AMP de France, Le Pre St. Gervais, Seine, France 
AMP.Holland N. V. 's-Hertogenbosch, Holland 


General Offices:1229 Eisenhower Boulevard, Harrisburg, Pa. Distributor in Japan 
Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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Air Test Center Speeds Navy’s Missile: 


By Irving Stone 


rt. Mugu, Calif.—Naval Air Missile Test Center speeds introduction 
of guided missiles into fleet use by performing a primary role in testing and 
evaluating the missiles themselves and their related components. 

NAMTC’s extensive complex of ground facilities, laboratories and sea 
range is brought into the picture carly—when Navy's Bureau of Acronautics 
first contemplates requesting bids for a new missile to meet a new requirement. 


At tl point, NAMTC serves as con 
BuAer and assists im estab 
NAMTC con 


ervice important, because it 


ciheation 


the center in on the ground floor 
facilitates its later task of evaluat 

+ the actual hardware 
BuAecr initially screens bids for con 
tors’ chgibility and for other de 
NAMTC then reviews the selected 
n a consulting capacity, advising 
on the relative merits of the vari 
le proposals. NAMTC is onk 


one agency BuAer might consult 


NAMTC Monitors Development 


\fter contract award, BuAer usualh 
igns NAMIC the responsibility for 
technical monitoring or control of the 
contractor developmental work In 
this way NAMTC figuratively looks over 
the shoulder of the contractor as the 
missile progresses through design, fabn 
cation, and flight development Ihe 
latter is conducted at NAMTC or at 
facilities contracted for by the center 
NAMTC usually supplies support air 
craft (launching photographic chase 
and instrumentation plane ) and pilot 
to conduct a contractor's requested 
flight development. Sometimes the con 
tractor supplies his own pilot to fly 
urcraft bailed to him by BuAer. In this 
in NAMTC observer pilot partici 
pates in the program 
lor a contractor's flight developm« nt 
work—which precedes demonstration of 
the miussile ind Navy prototype ind 
technical evaluation tests—-NAMTC also 
supplies office and shop faciliti use 
of the mstrumented sea range, data re 
duction facilities and other necessary 


vice 


Regulus and Sparrow Tested 


Under this general arrangement, flight 
development has been done on such 
missiles as the Chance Vought surface- 
to-surface Regulus [ and Sperry air-to- 
ou Sparrow | ven though it is as 
signed to operation with the fleet, 
Regulus [| still is undergoing product 
improvement here. This continued de- 
velopment testing is important for in- 
corporating improvements into the pro 
duction article 


Other missiles in various stages of de 


velopment ind test under NAMTC 


140 


ogmizance imclude the Regulus I] and 
ur-to-au and air-to-surface missile 
Because BuAer also has responsibility 
or development ind test of target 
drones, NAM 'T( participation in thi 
field is sumilar to that with missile 
Ryan birebee (KDA-1) was evaluated 
ind tested here for Na isc and 1s now 
itional with the fleet. Product im 
cement, devel pment ind evaluation 
the basic KDA still ar n pro 
t NAMT< 
Other targets in va is Stages of de 
clopment and test at NAMTC includ 
the Beechcraft piston powered KDB 
the ‘lemco rocket-powered XKDT-1 
nad th Radioplane rocket powered 
XKD4R-1 


Two Types of Testing 
lollowimg 


drone demonstration, which is in effect 
the hand-over of the unit to the Navy, 
NAMTTC takes over the entire testing 


contractor missile or 


BUREAU OF AERONAUTICS 


program. It conducts two 


ind evaluation | 


types of tests 

¢ Prototype evaluation. [his is an a 

celerated simulated fleet environment 
test. gencralh pread over a 60-day 
period. A surface-to-surtace mi ile such 

Regulus would be tested in conjun 

tion with auxiliar cquipment launches 
guidance check-out device ct lor 
in air-to-air missile such as Sparrow, th 
prototype flect aircraft—including its fir 


control system, mussile pylon ct 


vould be involved 

Iextreme of the tactical operaty nal 
envelope ar checked for feasibility in 
this accelerated test. Uhis involves fac 
tor uch as maximum and mimnimu 
iltituce peed deflection angl 
range. Decision to enter large 
duction frequenth is based 
of this accelerated test 
e Navy technical evaluation 
conducted after the accelerated t 
technical evaluation is designed to « 
termine missile tem capability Thi 
involve both flight ind laboratory 
trials, including cxhaustiv imulator 
tudies, and may take approximately a 


1¢ 


year 
Results of the overall evaluation 
hould determine the entire operational 
envelope and environmental limits of 
the missile system. ‘This information 
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To Fleet Use 


vould be fed to the ficet for it 
fining missile operational doctrine 


use if 


Captive Flights 
Not all flight t 


technical evaluation or 
( clopment testing 
sunching. In the case of Regulu 
KD ject ha htted w 
components of the m 


ting the 
the contractor 
involve missile 

i ‘TN 
th i 


tom 


unac! 


been 
VOTIVE 
ill 
human | 
th plan 
This form of 
iPtitiiie 
t tin 


imutlat 


Pil dance 
vilot 


na 


to test mancuvers and over 
functioning \ 
ontrol of 


i monitor 


tem 

lingui he 
onl : 
cance mnulation 


ind te 


in 


Pict plan 


1 tile! it 
guidance 
TM { it} | cl i 
' 
With igh peed carrict plan 


le ce peed mia b mect 
rolated 


Countermeasures Studies 
NAM TC 


ictivith 


like other mi 


determine m 


countermeasure If 
cise the con 

ractor required to design a munter 
ounte Chi effect, is 1 

fining th tem to render it 

the 


overed 


rncasur inl 


Livbtiuid 


ountcrmeasur 


three-axis simulator table and 


NEW BENDIX 


perform dynamic missile, aircraft component tests 
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® Bendix three-axis flight simulator 


t t 1] 


Inertial Guidance Laboratory 
Bo 


uneconomical te 

flight tests all th 

to evaluate i 

lctermium it pert 

tics, NAM'TC mah 

test ftacilitu t 
reentage of the dat 
Sonn f the ke t t 
yected for use in NANI 
iluation ar 

@ Inertial guidance 

tag 


use if ould 


btan 


ound 


laboratory 
th faci 


ilu ition of mec 


th pl Inning 


MOBILE OPTICAL tracking unit developed at NAMTC. Per 
theodolite background 


associated 
in closed-loop system 


computer 


manent installations can be seen in 





The J57 is a big bruiser! 8.52 intercontinental heavy bomber, and KC-135 
: tanker-transport 

This turbojet engine weighs more than 5,000 

that it takes a vast network of parts suppliers 


pounds, develops more than 15,000 pounds of 
reaching into 27 states to feed us the components 


thrust, has thousands of parts—one of the smallest 
of which, a fuel nozzle seal, you see here we need to meet our schedules 


But what do these figures really say about the J57 that it takes teamwork on every level to estab 


we build? Do they say it was designed by Pratt & 
Whitney, a divis f Unites aft C« any? , 
are b division © nited Aircra —s You can see cold statistics don’t tell the full story 


lish and maintain quality volume production 


that it takes complete cooperation among the Unintentionally they miss this vital point: behind 
designer, Air Force, and manufacturer to make cet every completed engine lies a tremendous amount 


tainevery engine meets rigid performance standard of cooperation and skill 


that the J57 is used in some of the latest Ar We believe the J57 jet engine ts proof we've devel- 


Force equipment: “century series” fighter models, oped a high degree of both. 


wee NO* 


AIRCRAFT ENGINE DIVISION * FORD MOTOR COMPANY 
7401 SOUTH CICERO AVENUE + CHICAGO 29, ILLINOIS 
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RADIOPLANE XKD4R-1 rocket-powered target drone positioned on pylon under F3D 


Skyknight wing for captive drone flight tests. 


dynamic behavior of missile system com 
ponents 

¢ Catapult-type launching simulator. 
his is used to subject missiles and com 
approximately — the 


ponents to sare 


icceleration experienced in normal 
The procedure saves 
its component ind 


u ed for 


pylon launching 
the missile and 
telemetry 
mstrumentation 


direct wire can be 
extensive 
© Restrained-firing facilities. ‘hese may 
be used to test ability of a missile to 
withstand the environment produced 
by rocket motor burning During the 
run, the missile is suspended and 1 
strained by nylon ropes 
buffer. Herc 


climination of mussik 


in conjunction 


with an au igain, primary 
dvantages are 
expenditure, and use of 
telemetry 

¢ Environmental laboratory. lacility 
re used to determine cffects of shock 
vibration, acceleration, temperature and 
humidity their 
components One picce of equipment 
15-ft 


centrifuge capable of imposing 200G 


direct wir 


on guided missiles and 


in this laboratory is a diameter 
on a 35-lb. component. With this load 
the arm can be brought to full speed 
tead\ 
acceleration effects of a missile 


in 30 sec. One use is to simulate 
tate 
boost stage on missile component 

e Cassegraian (optical) infrared collector 
Now 


ind monochrometer being used 


Bureau of Aeronautics—R &D Funds 


studi thi 
mounted mobile cquipment—d 
ind built at NAM TC—was used carhies 
itop Pike’s Peak for a 30-day study of 
infrared spectral energy from sky and 
military radiation, under all 
weather This was 
fill a gap in the knowledge of infrared 


here for infrared van 


pie d 


target 
conditions done to 
ind their detection 
e Continuous flow wind tunnel, Oper 
ited by University of Southern Cali 
fornia personnel, this facility 1 
for research and development testing in 
the held of 
NAM TC 
the usual complement of 
cold iltituce 
humidity rooms, and electronic test 


OUTCCS 


used 


crodynamu 
ilso contam 
hake tabl 


chamber 


laboratorie 
h imbe I 


equipment 


instrumented Sea Range 


ill missile and drone flight 
testing, including « iptive-missile check 
NAM TC 


trumented range about 70 mi 
150 mi. to i from Pt 


lor use in 
maintains a completely in 
wide ind 
cxtending 
Mugu 
There are two main instrument loca 
tions in the sca range—one at Pt. Mugu 
the other on San Nicolas Island 
pproximately 63 mi. offshore. Each site 


prope I 


measuring rmiissile 
ind aircraft (carrier or target) flight 
paths with radar or theodolite. Internal 


has « quipment for 


(New Obligational Authority) 





Aircraft and Related Procurement 
Guided Missiles and Related Procurement 


Totals 





$119,812,675 


$154,160,532 $155,175,800 


FY 1958 
$111,534,000 
36,244,000 


FY 1956 FY 1957 
$122,755, 800 
34,347,657 32,420,000 


$147,778, 000 
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MAXSON 


475 TENTH AVENUE. NEW YORK 18. NYY. 


Enotneers 


rcle Numbe 


Over 20 years’ experience 
in development and man 
ufacture of systems and 
equipment for sirborne 
ordnance, and missile use 


Contact our Technical Placement 
Manager for employment 


é n Reader Service 





WHEN ACCURACY AND RELIABILITY COUNT MOST! 


New Bendix 20-Channel Glide Slope Receiver 
for Airline and Business Aircraft Features Big 
Performance in a Little Package 


Here’s the latest addition to the Bendix* line of ILS 
Approach Equipment. We call it the GSA-8A Glide Slope 
Receiver. You'll call it just about the most dependable 
instrument of its kind, And here’s why 

The GSA-8A is all new from circuitry to case. Not just 
a modification or repackaging of old designs. The result 
is a tremendously higher degree of course stability, and 
Weight 
rhe receiver weighs 744 


. 7 Ibs 


more accurate, reliable flag alarm information 
has been reduced considerably 
lbs. with AC power supply with transistorized 
DC power supply. 

The complete unit, including either power supply, is 


housed in a short 4 ATR case. The chassis is mounted 


lubes and adjustments are on one side, circuit 
When the case is 


vertically 
components and wiring on the other 
both 


removed wiring and tubes are visible, and access to 


each is easy for routine maintenance 

For further information write Bendix Radio Division, 

Products, Baltimore 4, Maryland 
10500 Magnolia Blvd., N. Holly- 

Bendix 

International Division, 205 E. 

42nd Street, New York 17, 

N.Y.; Canada — Computing 

Devices of Canada Limited, 

P.O. Box 508, Ottawa, Ont. 


"206. 5. PAT. OFF 


Aviation Electronic 
Or on the West Coast 
wood, Calif: Export 


ENGINEERS: Because of our vast ex- 
pansion program, several career op- 
portunities are now available in the 
design and development of commer 
cial aviation electronic products. We 


invite your inquiry GSA-8A Glide Slope Receiver 


Bendix Radio Division Condi” 
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Falcon, Talos and Terrier 
NAM TC 


range and facilities also are 
uscd by Ai Force, Navy and Arm 
Because f the relative closen of 
Ilughes Aircraft to NAMTC, Air For 
quested range for the 
Hugh balcon 
NAMTC target 
Navy Bureau 
to-air ‘Terries 
cecn fired m 
NAM T( 
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developed air-to-air 
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Put MARTWELL TO WORK 


On YOUR COMPLEX 
MECHANICAL 
COMPONENTS... 


Typical example of facilities for meeting 
your requirements for precision 
manufacturing in either the production or 
prototype phases of your programs. 
Specially built Ram-Turret Vertical Mill 
with three dimensional Hydraulic 
Attachment machining a component. This 
versatile machine uses a Tracer Stylus to 
follow a “Contour Master” and will 
duplicate complex contours and shapes in 


TYPICAL EXAMPLES OF FLUSH LATCH DEVELOPMENTS 


minimum time. The Turret has two heads; 
one for universal milling (any angle) and 
the other for vertical shaper attachment 
for broaching, precision serration, etc. 


) 


Whet are your requirements for 
Development and Production Services? 


AVIATION SUPPLY 
9035 Venice Bivd., Los Angeles 34, Colifornia 


Wichita, Kenses + Fort Worth, Texas * Seattle, Washington 
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ELECTRO-SNAP ._ ELECTRICAL CONTROLS 


control 
problems? 


ELECTRO-SNAP Engineering has solved many design and 


HERE’S HELP 
we have given 


to others... ' 
emergency fire control 


this plunger-actuated, multipole 


we know we assembly is installed at the flight 


engineer's console on the 
Douglas Globemaster. It feathers 


! 
can help you: props, closes cowl and oil cooler 


doors, releases extinguishing 
, ; P fluid to one or more of six 
We've been solving complex aircraft problems | compartments, stops fuel and 


; ‘ on . 2 . electrical service to fire area 
for years with precision-engineered assemblies like those 


shown here. Many of these we now make on a 
production basis were developed as a special 
answer to a specific problem. 


The design and precision manufacture of reliable 
SEND US YOUR 


switches and controls is our only business. If you have a CONTROL PROBLEMS 

and write for catalog 
details on our 

will work with you closely in designing an answer—and standard switches. 


control problem, send it to us; our engineers 


producing it in any quantity . . . economically. 








FOR AIRCRAFT AND MISSILES 


powering and 
de-powering 
projectiles is dependably 
accomplished with this 
compact, hermetically-sealed 
assembly. Automatically 
actuated, it can be manually 
overriden. Design utilizes 
E-S rotary hermetic seal 


we 


4 


rocket safety 
switch 


assures tandem rockets will 
fire in proper sequence 
Also indicates when rocket 
has been fired 








precision control 


of aircraft landing gear is assured by 
this complete nose gear harness assembly 
which includes Electro-Snap hermetics, 


rotary 


; release 
fire control switch switch 


assures proper sequence a 
during leeds ie accurately con- OD ey ' 
conditions. Eliminates pilot trols release of fuel 

error by controlling all tanks and other objects from 
functions when single aircraft Positive detent action 

handle is pulled assures finger-tip con 

trol and dependable performance 





accurate control 


of landing gear position is accomplished by 
this precision rotary hermetically sealed 
switch. Actuation occurs on either 

side of center within extremely close limits, 


ELECTRO-SNAP 


SWITCH & MFG. CO. 


4232 W. Lake Street, Chicago 24, Illinois 


SAFETY THROUGH CONTROLS — OUR ONLY BUSINESS 


Circle Number 81! on Reader Servic are 147 

















NIGHT WARHEAD BURST at Naval Ordnance Test Station is one of many types of tests conducted here in field of explosive research, 


Night firing allows perfect evaluation of explosion patterns for 


NOTS Converts 


China Lake, Calif 


conventional missile 


In a 1,000-sq. mi. corner of the Mojave Desert, a 


strong and efhcient team of scientists, engineers, and military coordinators 


backed by 


operational missile 


extensive 


I his technical team is the backbone of the 


modern facilities 


start with an idea and end with an 


Naval Ordnance ‘Test Station, 


a Bureau of Ordnance activity and the Navy's largest ordnance research and 


development center 
Research. ce lopment and 
it NOTTS 
il mad rocket 
urftace, and surta 
mid te ur-launcl 
onhgurat 
thre tom 
lopment of h 


| equipm nf 


Sidewinder, Zuni 


Among ke 
it NOUS under it 
© Sidewinder 
Mar. 11, p. 26) 
icrodynami 
rocket 
urcraft-mussil 


j 
ordnance items de cloped 
OWN programs are 


missile AW 
Development included 


air-to-air 
tructur conhiguration 


infrared guidance motor 


pilot 
presentation umbilical 
devices 


developed it NOTTS 
Sonn ISScn 


connection, launcher and test 
Sidewinder was 
under BuQOrd cognizance 
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¢ Zuni, 5-in. air-to-surface rocket 
| repla tf high 
ft rocket 
@FFAR 2.75 air-to-air 
th N nad A | 


© Various 


rocket, 
anti-submarine ordnance 
items. 

@ Various airlaunched torpedoes. 

® lire 
rulll ind 


control systems for airborne 


rocket I 
ft ted ro 


ystems have 
NOTS-developed 
veapons as well those develop 


by other ra 

As a result of ficet juirements gen- 
erated by Chief of Naval Operations, 
BuQrd may assign pecihe proyect— 
to NOTS either 


been pe 


for example a m 


warheads 


Ideas Into Missiles 
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ntrol of thi 
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The Weapon Planning Group 
vides system « mecept 
analysis from the 


perform mce 


ind mathe 
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fandpoint of 
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nents f the missik Some 


details Weapons Planning projects are 


iterrelation Ip between mi le-an 
raft compatibility ind warhead zx 
required to achieve de sired lethality to 
peciic target 

Ihe Research Department will con 
tibut nathematical mulation f 
total dynam of the nnssil ind 
conduct acrodynamic studi ballisti 


tudies and chemi il experiment which 
may provide advanced types of props 
int to mect a new operational 
quirement 

Faciliti ivailable to the Research 
Department and Weapons Planning in 
clude an analog computer and _ latest 
models of digital computers. For aero 
dynamic and ballistic studies, Research 
ilso has available the Thompson Acro 
ballistics Laboratory, where scale model 
missile configurations are fired from a 
mooth-bore gun past a camera array 
to obtain data for aerodynamic and 
ballistic coefficients. This facility in 
corporates 22 pairs of cameras, spaced 
it 20-ft. intervals to record position and 
orientation of the missile as it is fired 
it speeds as high as Mach 5. Pictur 
ire obtained at ipproximately 5-ft. flight 
intervals 

This free-flight firing range is instru 
mented for 460 ft. Location of missik 
model position can be determined to 
vithin .002 ft. Coefficients obtained 


include drag, normal force pitching 
moment Inagnu moment magnu 
force, yaw damping moment spin de 


celeration moment. Missile models up 
to S-in. fin span have been free-flight 
fired in the laborator 

lor advanced propellant studies, the 


Research Department ha complet 


facilities, including the late t equipment 





























SIDEWINDER, Navy's highly reliabk 


aboard Grumman F9F Missile was developed by civilian-military team at NOTTS 


for nuclear magnetic rr i X-R 
diffraction, and infrared rectre 
for gaining insight into detail st t 
of new liquid and solid | cllant 


Rocket Exhaust Studies 


\ ipo! phase chromatog! ph ce 


ment is used m conjuncti vith 
pe trograph to determin cket m 
exhaust ga omposition | f 


tion hip to burning efhoaen 


veapon §' tem compatibilt 
Supporting data which ma eq 
nd tunne tudies are obtamed f 
outside facilitic 
k-nginecring Department get 


CONVAIR TERRIER surface-to-air missile is fired from mobile ground launcher at Marine 
Corps station. Marines maintain one of NOTS’ permanent Guided Missile Units 






relatively 
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ENVIRONMENTAL TEST CHAMBERS 


Designed Especially For Your Qualification 
and Control Laboratory, to Save Engineer- 


ing Time and Accelerate Test Programs 


Components of guided missiles, supersonic 
aircraft, and other products can be tested 
under reproducible conditions which permit 
accurate comparative evaluation data. Preci- 
sion control of temperature, humidity, vibra- 
tion. Standard and special design chambers 
in sizes from 2 cubic feet to walk-in rooms, 
with temperature ranges in excess of +500° F. 
and -150° F. Highest standards of engineer- 


ing and manufacturing in the industry 


3 «x 3 x 4 Altitude Tempercture — Humidity Chamber, 
*300°F. to ~100°F., 20-98% humidity, 100,000-ft. altitude. 


ie 


4 
-_ 





4x 4 x 4 High-Low Tempere- Combination Temperature -Vibra- Program Controlled Temperature — 
ture Chamber, +300°F. to tien Chamber, + 500° F. to -100° Humidity Chamber, + 250°F. to —-100° 
~100°F., completely self- F., 8, 27, and 64 cu. ft, sizes. F. temperature, 20-95% humidity. 
contained. 


CONRAD SQUARE, HOLLAND, MICH. 
Subsidiary of Crampton Mfg. Co. 


Portable 4 cy. ft. Test Chamber, High-Low Temperature Chamber, 
range +250° F. to -100° F. CB Series, +250° F. to —100° F. Write for Bulletins and Temperature- 
Altitude Conversion Chart 
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testing of the mussile motor encased acquire ind 
in a dumm issile configuration to ot targets. Sled 
tud operat al safety and handling termine whether the La 
Rocket motor cases and dummy mussil pable, under simulated d 
iu made b Engineering manufac tw of tracking the t 
turing division 


on 1 production basis at other activiti flight testing on one of th lest lethal within the 
Explosive ind Propellants Depart partment’s range faciliti cilitie 

ment operate tatic test bays to dete Preliminary tests of the 

mine thrust burning time. flan temp 
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The new Vertol 76 isa true Vertical Take-Off and Landing (VTOL) 
aircraft,an experimental vehicle that casts a large shadow into 
the future. 


VERTOL tests With its ability to take off, hover and land like a helicopter it is 
independent of all but the most rudimentary landing area. 


world’s first Tilt-Wing Yet it flies from point to point with the dispatch of a turbo-prop 


passenger plane. 


VTOL Research Aircraft In this pioneer air vehicle the wing and roto-propellers tilt asa 


unit through a 90° arc at the will of the pilot. For vertical flight 
he rotates the wing upward. To fly level he tilts the wing forward. 
Given a small runway, he can set the wing at the most effective 
angle to operate Model 76 as a Short Take-Off and Landing 
(STOL,) aircraft and thus increase payload potential. 


The Model 76, soon to undergo flight tests, has been developed 
by Vertol for the Army Transportation Corps and the Office of 
Naval Research as part of the military’s ceaseless quest for 
greater mobility and efficiency. From flight tests will come expe- 
rience and knowledge applicable tothe bright future of VTOL in 


military and commercial aviation. 


Since 1943 Vertol has been a pioneer in research and develop- 
ment of vertical lift aircraft. It is now the largest independent 
Engineers, if you are not already working for manufacturer of helicopters. You may find that our know-how, 
the government or defense industry, inves- our experienced personnel, our test facilities and our productive 


tigate job opportunities with Vertol capacity can help you solve a problem. 


il 
VERTOL 


Hircraft Corporation 


MORTON, PENNSYLVANIA 
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target control ‘ SNORT tests. ‘This development test 
ctor information to placc w continu vith NOTS-built prot 
iricr-aircraft im proper type missiles until the design has been 
firing position for desired test condi firmed sufficiently to permit turning 
All records from instrumentation it over to a contractor for the first pro 
tied together bi itral = duction model Meanwhile NOUS 
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MISSILE MODELS tested at Naval Ordnance Test Station's Acroballistics Laboratory. 
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Target Insertion and Location 
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Remote Control 


The new LORAL airborne GROUND TRACK PLOTTER, provides instantaneous and 
permanent records of the ground track of the aircraft...and important. new features 
consistent with Military requirements. 


This and other developments in airborne electronic equipment extends further 
the forward looking creative policy in the fields of countermeasures and weapon 
systems. We have the answer to your airborne plotter requirements among our staff 
of experts in this field. 


Other recent LORAL developments are the 
@ LORAL AIRBORNE NAVIGATIONAL COMPUTER. 
stow alent ebiitten to W000. Gres 100000 ® LORAL AUTOMATIC SHORT-RANGE G. P. |. 
square feet of air-conditioned working oreo » LORAL AUTO-CAL. 


devoted to creative engineering development 


LORAL ELECTRONICS CORPORATION 


NEW YORK 72, NEW YORK 


Circle Number 93 on Reader-Service Card 





VARIABLE ANGLE launcher at Naval Ordnance Test Station's Morris Dam facility is used 4 U C K FT S 
to simulate air launch of torpedoes developed by Underwater Ordnance Department 
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We design and build: 


@ Forge Dies 
e Trimming Dies 
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We machine to \'~ 
Forgings 
Solid Stock 
Investment Castings 
Centrifugal Compressor 
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DOWNRANGE view of Acroballistics Laboratory shows 23 camera stations, shiclds for Ithaca, New York 
line light sources above. Scotchlite on ceiling is background for silhouette photos 4 
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The Honeywell 


*Avro Arrow is the official name of the 
still secret CF-105, now under advanced 
development in Canada. 


For complete and detailed information about 
Honeywell automatic flight controls, systems 
and instrumentation, write Minneapolis- 
Honeywell Aeronautical Division, Dept 
AW5-47, 2600 Ridgway Road, Minneapolis 
13, Minnesota. In Canada, write Honeywell 
Controls Limited, Toronto 17, Ontario 
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| gore SEE IT long before you hear it. A mighty 
“whoosh” will split the quiet of an early morning 
sunrise over Malton, Ontario; and Avro Aircraft's 
supersonic Avro Arrow will flash across the horizon 
to take its righttul place in the skies over Canada. It 
will be a mighty force protecting one of North Ameri- 
ca's first lines of defense against aggressors 

Being built into this remarkable air defense weapon 
is a system of controls and instrumentation so complex 
that we can do little more than mention them here! 

Perhaps the most revolutionary concept and cer- 
tainly the most advanced control equipment ever to 
be installed in an aircraft of this type—is the new in- 
tegrated electronic weapons, navigation and commu- 
nications systems developed jointly by R.C.A. and 
Honeywell's Aeronautical Division. 


equipped Avro Arrow’ will help 
protect the northern reaches 


Honeywell's contribution to this joint effort in- 
cludes the electronic flight control equipment, instru- 
mentation, air data computer, vertical reference in- 
strument platform and fire control coupler. These will 
be integrated into the overall electronic system 

In addition, Honeywell has developed transistor 
fuel quantity measurement and management, dynamic 
damping, exhaust pas temperature indication and 
hydraulic servos and valves for the Avro Arrow 

Designing and engineering the control systems for 
the Avro Arrow, in co-operation with the RCAP, 
Avro Aircraft, and the governments of Canada and 
the United States, illustrates how today's modern air- 
craft and missile design makes use of the specialized 
skills and technical experience of Honeywell's Aecro- 
nautical Divisions in the United States and Canada, 


Honeywell 





Binks makes 
EVERYTHING 


we need for spraying 
any finish or coating 


RAMP launcher permits simulated aircraft 


firing in tests of missile propulsion systems 


missile ire bemg checked on SNOR I 
for G-loading and vibration nviro 
ment under contractor devel pment pro- 
gram 

Other activities at NOUS includ 
test programs rclating to countermea 
ure rockets, miussil varheads, fuse 
guns, bomb drops, ctc. NOTTS mak 
ailable experienced pc! nnel to de 
ign the test procedure ind perform th 
test runs to obtain the data required 

Le than 20 of the station's effort 
is directed to evaluating oth gan 
zations product 

Votal cost of facilit t NOTS 

30 million lotal funds for | 
1957 are about $54 million. Appi 
mately $2 of thi is allocated 1 
project Ihis was an increase over Fiscal 
1956, in which total fund vere $45 
million, with 79 illotted t 

otal amount of effort the 
puts into development of 


| 
tem represent on} 


thr cost of production of I 
Despite its location im a de 
NOUS at China Lake h 


yped into an integrated mil 


PAINT SPRAY GUNS SPRAY BOOTHS AND MANY OTHERS community. Tt now house 


. ] ; } 
aD witli 
for better, uniform finishes dry and water wash type 1s pl Ta I p 


Over 1100 standard items ( RIC Is 
, oO mander a () j 
SPECIAL SPRAY GUNS EXHAUST FANS backed by nationwide a 
for heavy material 18” to 42” diameters engineering, sales, parts Ashworth USN lechni 
AIR COMPRESSORS OIL AND WATER EXTRACTORS and repair services is Dr, Willi m B. MeL 


FOR MORE INFORMATION ineciglecadiy, gh 
FLUID PRESSURE TANKS Ach your Glilks Whiber fer ployees, some 20 
MATERIAL HANDLING PUMPS irate 3 00 G0 oolin Caden 606... or wale cientists, including 


fo pump Wem engnes Crem AUTOMATIC EQUIPMENT direct to the address PhD 
HOSE AND ACCESSORIES fer fester production 


light, medium and heavy duty for cleaner, drier air 


stationary and portable 





shown below. her 





mnel at the 
ae Csuided Nii 
Ask about our spray painting school Rg . we ks urface-to-ail 
Open to all... NO TUITION... covers all phases. , r missil 
- s Ol ( . 
AU) A 
Binks Manufacturing Company EVERYTHING a 
3116-30 Carroll Ave. West, Chicago 12, Ill. SPRAY FPA/NIING 
conduct the 
REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED SP DIRECTORY ment and te 
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PDM-FM/FM-PAM-PCM MAGNETIC DATA RECEIVING 
TELEMETERING RECORDING AND HANDLING SYSTEMS 


Radar Assemblies * Audio Amplifiers * Airborne & Shipboord Navigation Equipment * Communicotions 
Equipment - Ferrite Core Memory Storage Systems * Airborne Redor Antennas * Guided Missile Electronic 
Units * Music Systems 
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vce ? - 

v>-> ENGINEERING OPPORTUNITIES! 
. FIn ee 

r Qualified engineers are in urgent demand at Seeburg for 

important telemetering and tape recording contracts now 

in progress. Write today! 
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CONTRACT DIVISION 


1010 WEED STREET * CHICAGO 22, ttt. 
A DIVISION OF FORT PITT INDUSTRIES, INC 


An Electronic Facility with a 55 Year Background of Quality R & D and Production Accomplishments 











Outstanding features 
of the T-53 


« Low Weight—High Power 
e Versatility « Reliability 


¢ Compactness and ease 
of maintenance 


avco | Lycoming 


defense and industrial products 
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When you take gas turbines out 
of the lab and put them into the air... 


The New 
LYCOMING T-53 


weighs 75 pounds less 


complile 
than any other,engine 


of comparable h.p. for 


turbo-prop applications! 


For the rapidly expanding field of STOL and 
VTOL aircraft, the new Lycoming T-53 
offers a more challenging potential than any 
turboshaft engine ever developed in the 
“small-power package”’ range. 


Developed under the sponsorship of the 
U.S. Army and the U.S. Air Force, the T-53 
has already been selected to power the 
Army’s newest Utility "Copter (Bell XH-40). 
Bell and Kaman have made their initial 
flights with Lycoming T-53 turbines. Even 
now the T-53 is being installed in boats, 

and stationary power plants are under 
consideration. Yet it is in the field of turbo- 
prop applications that the T-53 might very 
well offer its most exciting possibilities. 


Ready to take to the air, the complete 
turbo-prop weighs only 460 lbs. and delivers 
960 h.p. from a compact 47.6 length x 23-in. 
diameter. Using a variety of fuels including 
automotive and aviation types, gasoline 
and JP-4, it operates at a low 0.655 lbs. per 
e.s.h.p. per hr. consumption. Rugged 

design features and unprecedented ease 

of maintenance guarantee safe operation 
and long life. 


Available with front-end or rear-end 
power take-off or simultaneous power 
extraction at both ends, Lycoming’s T-53 
may solve the turbo-prop problems 
you’re facing right now! 


Phone, wire or write for turbine information to 
Lycoming Division, Arco Manufacturing Corp., 
550 So, Main St., Stratford, Conn. 


ENGINEERS WANTED 
Challenging opportunities for outstanding men 
in the gas turbine field. Write Vice President, 
Industrial Relations, Stratford, Conn. 


TODAY'S MILITARY SERVICES. WITH THEIR TREMENDOUS TECHNOLOGICAL sD 
VANCES MADE POSSIBLE THROUGH SCIENCE, OFFER AVITAL REWAROING CAREER, 
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NATTS is World’s Top Jet Test Facility 


By George L. Christian 


Trenton, N. J.—The Naval Air 
furbine Test Station and its asso- 
ciated Acronautical ‘Turbine Labora- 
tory are swinging into operation with 
intensive test programs on a multi- 
tude of new and old gas turbine en- 
gines. 

Currently, only turbojet and turbo- 
prop engines are involved. Later test 
activities will expand to cover the 
whole gamut of airborne powerplants, 
including ramjets and pulsejets. 

ests now are being run to explore 
uch questions as engine flame-out and 
re-light characteristics at various alti 
tudes: compatability of new types of 
fuel with various jet engines, and over 
ill high and low altitude performance 
f gas turbine 

When additional facilities now in 
the planning stage become available 
fuel control pumps and hydraulic 
omponent ind other accessories will 
be tested while in operation on an 
cng This will give a complete pice YT40 TURBOPROP engine undergoing test in cell which has adjustable orifice 
ture of the functioning of a fully inte 
rated engine /accessory package ind budgetar problem Such growing 11ON Wees 


f 


cample o 
Ihe $40 million Navy station, possi pains are to be expected in an activit research re itly accomplished 


bly the world’s most powerful and using such enormous and complex ma \cronautical une Laborator 
omplete jet engine test facility, was hinery for which there is little oper Nav 
dedicated in November, 1955 (AW tional precedent, Navy says Last fall a problem vital to the fleet 
Oct. 17, 1955, p. 60). NATTS is under A NATTS official pointed out that TOS \ new first line fighter wa 
the technical direction of the Bureau 1 reorganization was instituted recent! planned for flect deployment 
of Aeronautic ind works closely with to increase effectiveness of the station tions where it would be required to 
the Naval Air Development Center ind of the laboratory staff. One result burn a type of jet fuel never previous! 
it Jonesville, Pa., and the Naval Air was to create additional positions on iscd with the engin 
Material Center at Philadelphia Com the laboratory staff. A vigorous recruit A high | t test program wa 
nander is Capt. W. EF. Kenna ing program has been launched to fill onducted NAT IS altitude test 
Initially, the Turbine Laborators them hamber t mmpatability of fucl 
vas beset with operating, 0 ganizational A spokesman for NATTS gave Avia ine ial empha 
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RAMJET, PULSEJET and engine components testing facilities will be added eventually to Naval Air Turbine 


AVIATION WEEK, June 3, 1957 





New MELETRON 


Pressure Actuated Switch 
eatehes- 
KLIXOWN 


Precision Sine Switch 


In designing its new Tier-Tube pressure actuated 
witch, Meletron Corporation, makers of over 
500,000 aircraft pressure switches, turned to the 
Klixon Precision Sine Switch as a basic component 

Why? 

Here how George A Starbird, President of 
Meletron, puts it 

“We found that the Klixon Sine Switch is more 
resistant to vibration; has a more satisfactor 4 current 
rating and a more uniform gap than any anc p action 
switch that we have used in the past.’ 

This J Series Klixon Sine Switch, like other 
models in the Klixon line, is a highly precise, sensi- 
tive snap switch for applications requiring ex- 
tremely small movement differential with high 
hock and vibration resistance 

Movement differential as well as operating and 
relea e forces can be preci ely adju ted and set to 
meet a wide variety of application requirements 
Once calibrated, the Klixon Sine Switch precisely 
maintains its operating characteristics throughout 
its life 

For full details on Klixon Precision Switches, 
write now for catalog sheets PRSW 1, 2, 3, 4 and 5. 


Another Kliron Precision Sine Switk h is the Kliixvon KX 4, 


available with many types of actuation 


eu 


ny “ae 
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wa 





KA4 with KX4 with KA4 with 


roller-leaf octvator rolier-plunger actuator roller-leaf actuator 





sual 





METALS 2 CONTROLS 


Spencer Thermostat Division 


KLixoN 


Circle Number 70 on Reader-Service Card 


CORPORATION 


2806 Forest Street, Attleboro, Mass. 
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on determining high altitude air 
ing characteristics of the new 
NATTS tests showed that th 
itistactory high altitud 
icteristi These im 
pl mented | flight t 

lowed Nav 

nd the fig 


Thine 


turbin ngin 


Latest Engines Tested 


Powerplant involved includ 
Westinghouse XJ54 Wright J¢ 
Allison }71 lest yrojycct 
ie bemg planned for th 
W hit J75, Wright J 
blectric J79 and Allison 

Other project onducted 
fecility since it began operation ty 
i half years ago include 
¢ Evaluation of engine high altitudk 
performance from sea leve! to hig! 
iltitucde Purpose is to compare actua 
performance igainst guarantee ire 
cSstimates made by the manutacturer im 
his engine specification 
e Investigation of installation effects 
on cngin Distortion ul LN pose 
on air inlet flow to the test engin 
Vhis duplicate inlet patterns that 
might be experienced on the actual 
urplane to predict what effect th 
vill have on engine  performan 
Other data also checked include coolin 
ur requirement ind other fuel 
ind exhaust imstallation cffects 
¢ Determining engine component per 
formance. ‘These tests are aimed 
checking the performan 
component uch as ompre 
bine ind = =combustion 
determine their « fon ov 
performance lests also 
performance of these component 
rclation to the current state of th 
rt in gas turbine design 
@ Checking causes of engine failures 
malfunctions or shortcomings in set 


; 


1c Tests involve operating engin 


under environmental conditicn hicl 


i i 
ir uspected of havin ntributed 
t dehcienci of the po erplant i) 
tual service Analysi f these test 
help to d clop fixe 
© Determining adequacy of fixes. Aft 
m engin hortcomim 
pinpointed and fixes d 
¢ mecorporated mth 
nd it is run under the 
ntal ndition whi 
rivitia 
whether th IX J leq 
The vast ga turbine ( 
facilities at NAT TS includ 
tried befor it least not 
cd he Among them 
e lurboprop test cell. Thi 
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Space... Time...and Temperature 


_.. with Fenwal aboard 








MILLION 
POUNDS 


1951 1952 1953 =F 1955 1956 1957 1958 1959 1960 1961 


Another 50% advance in nickel industry’s production capacity 


Paced by Inco-Canada’s new developments in Manitoba, producers put 
1961 Free World nickel output at 650-675 million pounds a year—up 130% over 1951 


he | truet new Manitoba of all f i 


The International Nickel Company, Inc., 
New York 5, N.Y. 


New Inco-Canada developments 


help set new goals JNO. International Nickel 


| | 
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abjccting compe Mow in mass production... 
vick 
SANDERS Subminiature RATE GYRO 
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To meet the growing demand for reliable control and stabiliza- 
tion elements, Sanders Associates is now mass-producing the 
Sanders sub-miniature rate gyro cope 

Exacting applications in aircraft, missile and fire | have 
proved conclusively the complete reliability of th te gyro ma 


wide range ol conditions and cnvironments It feature mcluct : 


® Torsion bar suspension for fast response to minute 
signals 
Resolution of 0.001% full scale 
Compensated for environmental conditions 
Fluid cushioning to minimize vibrational shock 
Rotary multi-pole differential pickoff for higher 
sensitivity and excellent resolution 

® Full scale ranges available up to 400 per second 


Sanders’ direct distribution offers the long « xperience ol Sanders 


engineers. Their assistance can be invaluable in reviewing your 
gyro design and application problems. Whether your problem 1s 


our 


on selection of a gyro or a complete gyro control pac kawe 


Apple ation Engineers are avail ible to serve yuu. 


ANDERS 
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B-47 STRATOJET 


While building more than 1,500 Y-4 
bombsights for B-47 Stratojets, we improved 
original design, exceeded USAF 
specifications. Thorough testing at all stages 
of production assured perfect assemblies, 

We delivered on schedule! 


B-52 

We make Hemisphere Sights for the 

MD.-9 tail defense system in the B-52 
Intercontinental bomber. This optical gunsight 
has a high degree of electronic automation, 

It calls for exacting manufacturing 

and environmental testing. 


B-58 HUSTLER 


The B-58 Hustler, the world’s first 
supersonic bomber, carries a series of key 
assemblies engineered and produced by the 
Mechanical Division under sub-contract 
for Emerson Electric Corporation. Military 
security prevents detailed description of 
these ultra-precise electro-mechanical units. 


CLASSIFIED 








These are some of the men, recognized 
leaders in their fields, who head the integrat- 
ed departments that team to provide complete 
systems service. 

From the left: Dr. Howard H. Baller (radar 
and countermeasures, computers); Dr. Cledo 
Brunetti, Managing Director of Engineering, 
Research and Development (electronic design, 
automation); Donald F. Melton(nuclear handling, 


automation equipment); Dr. John E. Barkley, 
Director of Research (solid state, infrared); Zeke 
Soucek (seated), General Manager; Dr. Carl I 
Kober, Director of Development (radar, infrared 
and inertial systems); Harold E. Froehlich (bal- 
loons and meteorological systems); Dr. Otmar 
M. Stuetzer (microwave optics, semi-conductor 
physics); Dr. Gottfried K. Wehner (behavior of 
metals in space flight). 


OOD REASONS 


for investigating our 


engineering and production capabilities 


The top three United States Air Force jet 
bombers employ bombing or fire control sys- 
tems produced in part by the Mechanical 
Division of General Mills 


Our exceptional combination of engineers 
and technicians, working as a unified team, 
can start from any stage in aircraft and missile 
systems and sub-systems: scientific research, 
development and design, production engi- 
neering or precision manufacturing. 


Our other immediate activities encompass 
development and production of guidance sys- 
tems for missiles, including the Matador II, 
We are also doing developmental work in 


underwater ordnance, radar and infrared 


We'd like to tell you more about how we 
combine conception with completion to pro- 
vide complete service on major assemblies and 
sub-systems. We're anxious to answer your 
questions, Write for descriptive literature. 


General 


MECHANICAL DIVISION | Mills 





Creative Research and Development + Precision Engineering and Production 
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eware of the Snark / 


G, 


The nation’s first intercontinental missile ... the Air Force’s Northrop 
Snark SM-62. Equipped with a nuclear warhead, the Snark is a so-called 
air-breathing missile which travels in the earth’s atmosphere. Its compact 


a smaller target for radar, interceptors, or anti-aircraft 


design presents 
missiles, 


Extremely mobile, the Snark can be site within a few 


air lifted to any 


hours. 
The pilotless bomber is powered by a Pratt-Whitney Aircraft J-57 
bleed governor. It flies in 


turbo- 


jet engine equipped with a Holley COMPresso! 


near-sonic speeds above the weather over the longest range yet possible by 
a missile in the free world today 


Like all Holley engine controls, the compressor bleed governor is de pend- 


and lightweight — four vital qualities for 


service, compat I 


able. easy to 
aviation equipment 


LEADER IN THE DESIGN, DEVELOPMENT, AND MAN 
UFACTURE OF AVIATION FUEL METERING DEVICES 


11955 E. NINE MILE ROAD, VAN DYKE, MICHIGAN 
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he facilit Another 300 t 
in be verified by a standard dial tel 


phone incorporating a special che 

tem 

Laboratory personnel im mdi 
ound-proofed control center 
lose to cach test cell operate 
ines and watch the tests thi 

ite instrumentation i 
observation 

Operating personnel can 

ite with each other only vi 
tral control room, allowing 
to monitor every word that 
Ihe engineers can talk with 
in the laboratory through 
loop communications system 


Blower Wing 

Blower wing house three large 
Ingersoll-Rand high pressure centrifugal 
blower 

Air is taken im through intake si 
lencer Silencing provision ilone a 
NAT ITS—for air intake and exhaust 
mufflers and sound attenuation equip 
ment—cost more than $3-million. Au 


filtered and pumped through primat 
which dehumidify and cool it 


ccondar 
header 
ed valve and a 
oler. The ilves ma 
manually through a pneu 
tem. or automatically throug! 
n electro-hydraulic control tem 
Intercooler varm or cool the 
flowin to the test cell to miutat 
m heat or altitude cold 
Also h ed in the blow vin 
ire large l'reon and brine refrgeratin 


machine nd associated feeder lin 


Turboprop Test Cell 


Air from the blower wing is pumped 
tto the test wing, which hous hive 
test cell me for turboprops, two f 
iltitude turbojet testing and two fi 

i level turbojet testing. Nav i 
ground will be broken soon for a third 
larger high altitude test chamber 

lurboprop test cell, most uniqu 
of the three type of test chamber 
it NATTS, can check engine with 
onditioned ram air under high altitud 
onditions, or under ambient air pr 
ure and temperature condition Py 
pellers turn in ambient air on! 

Prop draw in air through 30-ft. high 
icoustical baffles which act as silen 
\ variable-onfice inlet directs the ai 
to the prop Its circumference can 
be adjusted to accommodate propelic: 
diameters ranging from 9 ft. to 20 ft 
purpose is to climinate inlet buffeting 
round prop blade tips 

Whole orifice structure can be moved 
back and forth to accommodate turb 
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From Adams-Rite comes the distinguished interior 
hardware used in the world’s new jet transports. The reason 
is clear... today, as for more than twenty years, Adams-Rite Hard 


ware Is standard on the planes of every major aircraft company, both mili- 


tary and commercial. Whatever your requirements in aircraft hardware or 


electro-mechanical control systems, our engineering staff can co-operate 
with your own to provide the utmost in design, workmanship, economy 
and performance. Consultation involves no obligation—inquiri« 


on your company’s letterhead will be answered promptly 


‘ry ADAMS-RITE 


MANUFACTURING COMPANY 


540 West Chevy Chase Drive, Glendale 4, California, Dept. AW -67 
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UPPER ATMOSPHERE 
RESEARCH 


| 


f ’ 


The International Geophysical Year is a 
period of intensive research devoted to 
the earth and its surroundings. Aerojet- 
General research rockets will play a major 
role in IGY. in addition to Project Van 
guard propulsion systems, Aerojet will 
supply its famed Aerobee-Hi rockets for 
Critical research flights from Hudson Bay. 


Whether your interest lies in Vanguard or 
valves, Aerojet-General offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


mp foryee-Gencral 


CORPORATION 

‘ e PLANTS AT AZUSA 

RIL EIG AND NEAR SACRAMENTO, 
ae CALIFORNIA 


. 
6 Rubber ( ompeny 


Write: Director of Scientific and 
engencerng Personnel, Box 296N, 
Azusa, Calif. or Box 1947N, Sa- 
cramento, Calif. 
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CURTISS-WRIGHT J65 engine installed in altitude test chamber at NATTS. 


prop lengths. 
Engine exhaust i into the 
Prop wash is blown 


engines of different 
drawn 
exhauster wing 
through a sound-attenuation 
where noise is reduced to a level equiv 
alent to hearing the turboprop from a 
of four miles 


chamber 


distance 

Ingines are cable 
supported stand equipped with a thrust 
measuring mechanism 


Altitude Test Cell 


I’xisting altitude test cel!s are metal 
cylinders 65 ft. long and 15 ft. in 
Center telescopes 
forward part to allow th 
to be mounted on a thrust 
measuring stand inside the chamber 

Navy says that deflection caused by 
mounting heavy jet powerplents on a 
cantilever platform 0) ft 
between the tele 
ind fixed front 
ind rear portions of the cell. To cor 
rect this, future altitude chambers will 
have hinged instead of telescoping ac 


mounted on a 


diameter section 
over the 


jet engine 


long creates 
ilignment problems 
scoping center section 


cess sections 

After the engine has been installed 
md all fuel, ignition, contro] and instru 
mentation hookups made, the center 
section is positioned hydraulically and 


Bureau of Ordnance—R & D Funds 


secured to both fore and aft sections 
by means of a mechanical, wedge-typ« 
lock. Specially-designed, inflatable rub 
ber seals make front and back joints 
irtight 

\ special partition, tailored to the 
outside diameter of the powerplant 
being tested, seals the area between 
the forward part of the engine and the 
inner wall of the test cell. This diverts 
all blower air into the powerplant’s 
intakes and prevents dilution of ex 
hauster suction with ram 

The altitude cells can 
to test engines under ambient altitud 
conditions Under 
access to the en 


pressure 
ilso be used 
and temperature 
such circumstances, 
gine is possible through air lock doors 
in the test chamber’s center section 

At present, the altitude test cells 
will not handle jet engines equipped 
with afterburners of the risk 
of destructive afterburner detonation 
Plans are underway to install water 
spray curtains to break down any such 
detonation 


Sea Level Test Cell 


Ihe two sea level test cells also can 
operate either on conditioned ram air 
or ambient atmosphere. Unlike the 


bec aus 


(New Obligational Authority) 





Aircraft and Related Procurement. 
Guided Missiles and Related Procurement. 


Totals 





FY 1956 
$8,699,065 


FY 1958 
$1,444,000 
128, 341,000 


FY 1957 
$2,224,100 


57 ,097 ,357 115,190,300 


$65,796,482 $117,414,400 $129,785,000 
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Coloby ‘er io statique - Waere 


Montgolfier’s vanguard project 


A sheep, a duck, a rooster—the first payload carried aloft for 
atmospheric research. Louis XVI, his queen and his court, 

were astonished witnesses as Joseph Montgolfier's smoke- 

filled balloon rose in majesty 1500 feet over Versailles. The 
passengers? unharmed (except the rooster, kicked by the sheep). 


Project Vanguard, 1957, is an equally momentous ‘‘first’'— 

an attempt to place a 21-pound satellite in an orbit 300 miles up. 
Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vital second-stage propulsion systems for Vanguard 
launchings during the International Geophysical Year. 


en oe Ce 


A Suberdiery of GENERAL PLANTS AT 42084 AND 
The Generel Tire & Hobbes Company TIRE | SEAR SACRAMENTO, CALIFORNIA 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


When the pilot wings the lever from 
idle to thrust—or back 
again—things must happen fast in 
the big jet 

But not 

For, pouring it on, or cutting back 
faster than the engine can take it, 
spells disaster. ‘The penalties ar 
rumous Oover-temperatures, Compres 


emcrygency 
100 fast! 
sor stall or flame-out. 


When the pilot orders a change 
in thrust, the Bendix* fuel metering 


PROLM 


Bendix 


DIVISION 


and engine control system takes over. 
Fuel feed is automatically computed 
and ss heduled. 
such as exhaust nozzle area and inlet 
Automatically 


response 1S 


Geometric controls 
vane angles are set. 
instantly, 
crowded to 


and engine 


the limit—but not 
beyond! 

Matched Bendix 
pressure and temperature 
amplifiers, fuel 
control 


sets ol com- 


pom nts 
sensors, electron 


metering units and engine 


crs 


South Bend, wo. 


actuators work together as a system, 
spanning the length and girth ol 
the engine. 

Bendix components, designed and 
engineered together, invariably give 
more efficient performance than any 
arbitrarily assembled system. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
plete and integrated system. Then 
we suggest you think of Bendix and 
the Bendix Products Division 


TRADEMARK 





@ NAVY 


hambe the ca level cll 


nnmodate afterburner equipped 


exhaust, imstead of being 
d by exhausters, 1s dumped into 
ittenuation chamber which 
loud roar to the ound 
iutomobil xhaust 
of th 
nclude 
eIingine cradles fashiv 
t | tubing throug 
rculated in 
too mtcns 
© Four water spray rings 
behind th cng! 


in to “ exhaust 
prevent lainag | ound at 
uation matcria ! mpecra 
I 
nm th 
mpcratu©rces 
go mto 
limbs to 
nded 


ontrol 
bl 


Cqulipin 
ri ted ly 
flo 


i 


] 


Vii 


1] 
e Davies magnetic tape recorder 
th 


e M.-H equilibrium 
| ! il t 


» IBM 
e IBM data processing 


1cice tr 


; ' 
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For nerves that 
wont break down... 


... specify 
REVERE TEFLON* CABLE 


Electronic cables, the “nerves” of monitoring and test- 
ing systems in missiles, rockets and aircraft, are con- 
stantly being stressed by the searing heat around jet 
engines ... the sub-zero cold of the stratosphere . . 
immersion in fuels, chemicals or solvents. Revere Teflon 
Cable meets these high service requirements . . . and 
those of computer and radar applications, too. 


Revere Teflon Cables are available with 1, 2, 3 or 4 
teflon-insulated, silver plated, stranded copper con- 
ductors, rated for continuous operation from —90°C. 
to -+-210°C. Cables are shielded with silver plated cop- 
per to give 90% coverage. Jackets to suit application 
— silicone treated glass braid, teflon, Kel-F**, vinyl, 
nylon, etc. 


Conductor size: 24 to 18 gage in .008” (300 volt), *£.1. du Pont trademark 
010” (600 volt) and .015” (1000 volt) wall thicknesses. "Wi". Kellogs trademark 


Ten and fifteen mil wall conductors meet applicable Benger nb 
‘ , also t e1 ‘ 
requirements of MIL-W-16878, Type E and EE 


TYPICAL SPECIFICATIONS — Single Conductor Teflon Insulation 


Spark Test Voltage 3000 volts 
Insulation Resistance Greater than 10* megohm / 1000 ft 


Write today 
for Engineering 
Bulletin 1905 describing 
Revere TEFLON CABLE. 


Continuous Operating Ronge —90°C. to +210" ) 
Dielectric Constant @ 1 MC/Sec 2.5 moximum 
Power Factor @ 1 MC/Sec Less than 0.0003 
Flammability Does not support combustion 
Shrinkage Less then Ye" in 18° @ 250°C for 96 hes 
Abrasion (per MIL-T-5438) Passes 38” of 400 grit, 
aluminum oxide, 4 Ib. weight 

0.0% 


¥ 


Moisture Absorption 
Specific Gravity 
Chemical and Solvent Resistance Excellent 


2 2 average 





CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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UROCRAPT 


“ 


NEW GENERAL ELECTRIC laboratory will speed evaluation 


of complete airborne electric systems and will allow close 


PRODUCTS 


VEWS 


coordination of electric system development with the aircraft 


and related systems and components. 


GENERAL ELECTRIC ANNOUNCES . 
New Aviation Lab to Help Speed Development, 
Qualification of Complete Electric Systems 


iz pro ide thorough « 


" iluation of con 
plete electric generating tems in term 


al yn under 


ihied performance 


operatin condition ind ifety under 
hlectris 
sireralt electriv 

ten laboratory it Waynesboro 
Virginia. This me 


istin component development facilitie 


ibnormal condition General 


haus established a new 
lab complement ex 
hyd vuilie ind 


equip 


pee al « omple tion of 


le enerator control 


ur turbine constant 


peed drive 
ment 


ind will help 


current and future program im the 
four basie area 
| Determination of component com 
poatiboalat 
Development and evaluation of new 
ter 
&. QOualheation testing ind reporting on 
" plete yatem 
|. Co-ordination and assistance in de 
related to the 
" 


eclectru ystern with customer per 


nnel 


veloping Component 


Capacity for future systems 

Po meet the requirements of these pro 
vrams both now and in the future, the 
ulvanced, high ca 


new lab ine orporale 


pacity equipment Currently up to six 
rated to 60 KVA or three rated to 


120 KVA can be evaluated. 


ystem 


174 


nora 


Three drive stands provide adjustable New drives help simulate jet engines 
peed at rated power (200 hp continuo | 


wh drive stand i 
yt) hp lor 


equipped vill i 
ontrolled 7 


advanced le 


) rule ind 400 hp to 
sEBEES = I , General Electric, current-« 


mo-trol®™ drive Phi 


imulate the actual rate of change 


econds) trom 4000 to | 
lual head 
vailtlt line irly 


\ lab ystem 


le mper iture 


) O00 rpm at the 
output ift The horsepower 


h " it lo erent 
vil rpm yo | ime peed o1 provide the response n 
upplie oil dyjustable ( 

in component testing Jutstand 
upto WO0°C tot 7 ul 
iptod the hydrauli ture include excellent peed re 

5 ‘ ‘ tim ‘ ‘¢ er | rmunte ' 
lrive ind oil-cooled il mot high teady tale wee 


Acceleration ma «le 
idju table 


1500 rpm 


om the output pad 
\ he ivy 


the drive, giving 


peed range 

w hee erve 0 Her 
fly t uifl tron rate ire r can be p 
i truer representation o from 0 to above 


leer’ ‘ 
| . nerine (] ! 
the high-inertia of jet engin Thi Speed regulation from no load t 
iluation o 


wheel i detac hed to allow ev 


is One percent ol hase 


peed Line 


constant under condition 


peed drive 


variations of plus or minus 10 percent 


*Reg. trade-mork of General Electric Co. 


2210200000000 90 
: @ s » 


*, 


S 
8 
a 


high acce leration, 


Is 


SYSTEM MONITORING during development and functional checks is faciliteted by this control 
panel. Switches allow continuous adjustment of the load banks up to 120 KVA. 





OVERHEAD ALUMINUM troughs help simu- 
late aircraft conditions by duplicating feeder 
installation impedances. Control and pro- 
tective units are mounted on peg board for 


easy access. 


a change in output speed of 
ne percent of base speed. 
In addition to high efficiency, the new 
tem provides regenerative braking for 
rapid slowdown lrue reversing is po 
iddition of a reversing 


of thi ill-elec- 


mtrol include either constant 


ible without the 


to Other teatures 


w constant torque, and cur- 
ind acceleration limit pro- 


tection 


Instruments speed evaluation 


Phe control panel t ounts instruments 
ntlor vstem value during 
ind functional checks as 
wii drive stand control, 
the panel control the load 
rated 120 KVA at 0.75 
ection ind ire cone 

\ separate panel is 


e mstrument panel 


iircralt generator feeder 
iluminum troughs are in 
tive control mock up board 
‘ ire installed in the 
on the airplane with 
us the skin ol the au 


A high degree of flexibility for inter- 
connecting buses and load banks is fur 
nished by load breakers connected to 
each generator bus. High current capac 
ity circuit breakers allow ipplication of 


faults at numerous points in the system 


Current Results of Lab Tests 

A typical example of determination of 
component compatibility through labora 
tory testing is the development of the 
parallel operated, 20 KVA Constant Fre 
quency Power Packages. This system, in 
cluding statically excited generators, ex 
citer regulators hydraulic constant speed 
drives, and protective panel is made up 
of all General Electric 
veloped and 


components de 
manufactured to operate 
as an integrated system. The newly de 
veloped drive uses a governor with me 
network 
very fast speed responses. The exciter 


chanical compensation giving 
regulator has proved capable of stabilizing 
the system under high governor speeds, 
load changes, and fault conditions 
Development of the high phase take over 
voltage sensing principle is another exam- 
ple of progress through laboratory evalu 
ation. Work in systems application prob 
lems showed a need for a new method of 
voltage sensing in order to provide a safer 
system without impractical tem limita 


tions To meet thi need a General 
Electric regulator was devel yped to sense 
and operate on the basis of the highest of 
the three ph ise voltages for ill ibnormal 
system conditions and on the average for 
all normal system conditions. Laboratory 
system tests proved this method to be a 


prac tical solution to the proble m and the 


design is now widely 


hed for many upplic itions 


:zecepted and speci- 


Qualification testing and reporting is 
another important phase ol operations at 
the new lab. Among the systems currently 
being tested is the tatically excited, 60 
KVA production tem for the Lockheed 
Electra. This relativel mall, light weight 

tem eliminates the rotating exciter of 
illowing reduced 


reduced hire ha urd 


ind improved generator cooling 


conventional generator 
maintenance cost 
ind oper 
iting efhciency 

Rigorou tests conducted on the ystem 
included evaluation of voltage regulation 
fault 


and transfer function ind coordination 


current, re pons tare protective 


of load ind Veten protective device 
Also the lab conducted motor 


transient tests and 


tarting and 
hort cireuit and open 
circuit examinations of all « omponent 
Another important function of the new 
lab is to provide issistance in evaluating 
iated with the electric 


tages of de 


equipment a 
power sy tem during early 


velopme nt. lypis il ex umniple s of this 


service are application of utilization 


equipment that is unique in its power 


requirement I i large motor load 


and regulated transtormer-rectiher and 
the appli ition of circuit protectors in ¢ 
ordination ! ti over-all protective 

tem 

For more information on General Elec 
tric aircraft electric ten component 
‘ aprabalitic contact 
your local G.I Aviation and Defense 
Industrie Sale Repre General 


hlectric Compa henectady 5 \ } 


ind developmer I 


entative 


SYSTEMS RATED TO 120 KVA can be evaluated singly or in parallel on these drive stands 
which provide speeds up to 12,000 rpm. Fiywheels simulate high inertia of jet engines. 


Progress /s Our Most Important Product 


So GENERAL @@ ELECTRIC 
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FREEDOM IS A 
FRIENDLY SKY 


Today, freedom’s 
frontier is the friendly 
sky you walk under. 


A friendly sky, 


like freedom, 

doesn’t just happen. 
It demands a 

defense that can 

halt aggression 
almost before it starts 
... the electronic kind 
of defense 

our Air Force 

is building. 

As IBM sees it, this 
is the surest 
guarantee that our 
skies will remain 


friendly ...and free. 


MILITARY 
PRODUCTS 


MILITARY PRODUCTS «+ DATA PR NG 
ELECTRIC TYPEWRITERS « TIME EQUIPMENT 








Funds, Rules Limit 


By Claude Witz 


Ft. Eustis, Va.—The Army Aviation Division of the ‘Transportation 
Research and Enginecring Command (T RECOM) is experimenting boldly 
with new approaches that have grown out of its ingenuity in meeting a stern 
sect of standards: 

* Rigid economy in design 
ment of arrcraft. Great 
} ( 1 ntary contract 
¢ Range and weight restrictions 
d by the Department of Defense m . 
7 ey ea er ,, Checkreined by Wilson 


( | 


itl i li 
e Provision of air mobility in the batth hy pu cin 
hold cnvi ynent of the ground ldict | | 
It 1 of low flyin 1 
fiying that until now has not 
ittention f the ircratt 


finest talent 


[ Trecom ( ommanding Officer 


- a a Flying Crane Studied 


Army Aviation Division | hit 
— ——_____— ( C)N\I 
z a C 


Office of the Chief 


Asst. Chef 
Technical Advisor 





Project Analysis © Secretariat Integration 
ommittee on Army Aircraft 
lens Off 
Pians O ated ; and Maintenance 














Aeronautical Research Aircraft Development & 
Branch Engineering Branch 





PRECOM 











Research Analysis Ground Support 
Branch Branch | 
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Dead Re 


rait's true f) 


mues an 1 indicate 
heading of the aircraft 
spot of light '4 inch in diameter, proj 
of a translacent grid disc. In the center 
of light is an arrow that indicates the dire 
tion of the aircraft's heading which will ro 
through 360”. Using transistors and other mi: 
omponents and techniques our Pilot 


Reckoning Indicator is the smalle 


t+ of 


DA TROM This precision instrument is but one of 
many which Daystrom engineers have devel 
oped and Daystrom’s shop has 


produced for the Armed Services and 
You, too, can depend on the 


INSTRUMENT | _ 
know-how” of Daystrom in development, 


upon Daystrom’s 


industry 


design and production 
reputation for meeting rigid quality 
standards and high reliability. Drop us 


a line, and we'll be glad to have 


Division of Daystrom, Inc. : 
our representative call on you. Or, better still 


ARCHBALD, PENNA, pay us visit, and see < 
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FIRST TILT-WING model ever built was developed by Vertol Aircraft Corp. for Army, 


Office of Naval Research, declassified recently 


It and he much it will cost to pro 
ontracts have been granted 
tuck of the flying cran 

manufacturers with a proven 

ity. Other designer 
ed to ofter the 
t without a 


Lifting Tanks and Missiles 


| design ideas have 
thes 
of lift machin 
tank over ba 
ing bridge moving mussik 
ition. They should have a per 
Kt md Cart i payload of > 
dacpending i th rang 
[RECOM will not reveal deta 
f what he msidered, but pro 
il ilread wave been cnt ft 
USAI rig iT 1 velop it 
Center for ¢ irrent evaluation If th 
tablished—and Arn 
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It flies horizontally, vertically 


ition chiefs already have 
uch a device—USAIF will 
final specifications and administer 
procurement 
lhe most significant deve lopment m 
[RECON hort histor na be th 
i tirring up the inter 
>. aircraft compan 
tanding for year 
itmosphere of Air Force 
weapon development procedure 
do to muiddk lia 
ts to ht. ust 
in the case of the flwing 
rial jocp multiple lifting 
the higher performanc 


ratt 


Missiles Are Factor 
| hilt 1 


ipon 


( mpha ! 
tcl 


f attitucdk 
that Arm 


il 


READY-TO-EAT 


@ Food is es 

It is basic to 

in all we do 
particularly i¢ 

of stress or @ 

The Multi-Mé | 

a developme he 
National Resagigh =. 
and we ‘ 
Corporation 
this basi vead, 

@ The Multi Meal. 
Tube containg ; 
to-eat, the ec 

of one compl 

of 720 calorieaaam 
provides all t ; 
essential foo 

required for 
maintenance 

body functio 
combination @ 
substances tom 
roughage resi 
required for 
gastro-intesti@ 
function. “M 

requires no 
refrigeration ow 
special storagiy 

@ “MMT” is 

half the weig 

volume of eq 


aS | 
R ing § 
er | a s ’ - 
regular foods Sauauaam ci. 


For further information write the 
NATIONAL RESEARCH AND 
DEVELOPMENT CORPORATION 


41 Peachtree Place, NE. Atienta 9, George 
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No shock is too much for 
the Lindsay Pressure Gauge 
++.» proven in guided missiles! 


* 


ARMY PHOTO 


] 


The RMC-Lindsay Pressure Gauge registers 
steady pressure readings from 500 to 10,000 
PSI for extended periods. Not even the most 
extreme conditions of shock, vibration or 
temperature disturb its accuracy. It is the 
one high pressure gauge capable of meeting 
the tremendous demands of guided missile 
service, and is currently used in some of the 
nation’s mightiest missile and aircraft. 

The RMC-Lindsay Gauge is a bourdon 
tube gauge which uses a multiple coil, helical 
bourdon tube with the pointer attached 
directly to the end of the coil. As compared 
to the traditional “‘C”’ spring bourdon 
gauge, the life of the Lindsay helical bour- 
don coil is more than 10 times greater and 
its proof pressure limits are increased by a 
factor of 3 or 4. Also, by using the multiple 
turn helical bourdon tube there are no link- 
ages and pivots—this improves the gauge’s 
shock resistance by a factor of 5 or 10. 

The same basic gauge—with all its rugged, 
missile-service qualifications—is used for air- 
craft applications. Lindsay Pressure Gauges 
for aircraft are made for extensive cycling 
will meet rigid endurance and over-pressure 
requirements. They are made in sizes down 
to 1” diameter. 


ACTUAL 
SIZES 


The helical bourdon element is, of course, 
not a new development. However, the 
RMC-Lindsay techniques in coiling, heat 
treatment, calibration and material specifi- 
cations are new—and exclusive with RMC 
of California. 

Whatever your high pressure gauge prob- 
lems may be, why not let RMC engineering 
skill provide the answers. Write today, out- 
lining your particular requirements. 


ROCHESTER MFG. CO., INC. 


Bix OF CALIFORNIA 
uc 93 BEACON PLACE + PASADENA, CALIF 
“LINDSAY PRESSURE GAUGES eee 
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Surveillance Drone 


Washington—Army plans to procur 
three types of drone aircraft for evalua 
tion in battle area surveillance. Out of 
them, one type will be selected for Army 
use 

The drones will be in the medium 
class, capable of carrying a 100 Ib. pay 
load. Cameras, television and radar de 
vices are among the equipment that 
can be carried. 

Brig. Gen, Chester B. DeGavre, di 
rector of developments in the office of 
the Chief of Research and Development 
told a subcommittee of the House Ap 
propriations Committee that Anny also 
is experimenting with a “side-looking 
radar It is a device that can be flown 
parallel to the front lines to reproduce 


a “picture ot enemy territory 











pcing pu hed 
trenuou 
h field i 
tate ph 


Aerial Jeep Evaluated 


An evaluation now under 
kort busti involve 25 design 
thre cnial jeep, rece ed from 2] 
fracto Because th proj 
launched prior to the Wilson mem 
dum, it in all-Army 
tudied by TRECOM 
lift from it — ne) 
tional nevi ory Committ 

lox ei! 1 few 
hield 
icrial jcep will ] 
lucted fans of th 
n the Hiller Fl 
entry is 10 b 
lb ind 
It has 
Range limited to 
t 0 kt It is capabl 
radio equipment, machin 
106 mm. rifle 
Many of the 28 d 


on idl 


cration can 
olunteers who were urg 
Arm 
olution 
Naturally thei 
omplex than a full de 


must contain enough 


} 
pecial problen 
pec | ) ) 


t sound evaluation 


Contract Due By whe 


PREC OM hopes t o let a contra 
one vehicle before the a of thu 
rent fiscal year. It is anticipated 
USAF or the Navy will write 
pecifications if Army decides to 
cure an end item 

Other current proj being 
ited include 
© Design study of a 250 hp. fre 
turbine engine. Proposals have 
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AC assures 


sealing unlimited ! 


om on 


aw * 


~~ Mere. _s ity 
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FLIGHT DELAYS DUE TO IGNITION FAILURES ARE 
DRAMATICALLY REDUCED WITH AC SPARK PLUGS! 


The exclusive AC dual-sealing of aircraft spark plugs stops all barrel leakage 

hot or cold! The AC metal-ceramic seal for the center electrode and the AC heat 
seal for the shell form the perfect combination for leakproof performance . . 
performance unmatched in the industry 


You profit two ways when you fly with ACI First, ignition delays are dramatically 


reduced because the products of combustion can't get into the barrel to contaminate 


the insulating surfaces attock the ignition leads short the spork plug 
Second, the proper heat range of the spark plug is maintained to give you faster 


starting smoother operation greater economy through longer spark plug life 
hove been proved in 


You'll find that leakproof 


All of these features, engineered and developed by AC, 
millions of hours of flight in airline and military planes 
AC Aircraft Spark Plugs are best for the planes you fly! 


AIRCRAFT 
SPARK PLUGS 


- y Springs, Florida, Newark, New Jersey; Atlant 
Seattle, Washington, Ookland asidorma, & sas ty, Koneas 
Kansot, Denver, Colorodo Stenderd Aere Engine Lid.: Wirw 


Minne #, Minnesota, Tetert lew Jeree 


DISTRIBUTED BY: Airwork Corporation 
Pacific Airmotive Corporation: & 
Sovthwest Airmotive Compeny e 
Ven Ovusen Aircraft Supplies 
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“POURING IT ON”— 


with Iron-Powder Electrodes 


Write for Bulletin R-29, “P&H Smootharc Weld- 
ing Electrodes,” for full description and specification 
data. Address Dept. 312H, Harnischfeger Corpora- 
tion, Milwaukee 46, Wisconsin. 


Typical applications include railroad cars, con- HARNI Ss CHFE GE R 


struction equipment, bridges, shipbuilding, foundry WELDERS - ELECTRODES - POSITIONERS 
equipment, tanks, and piping. MILWAUKEE 46, WISCONSIN 


High-production quality welds are easy for the 
operator who uses P&H Iron-Powder Electrodes. 
Powdered metal in the coating raises thermal 
efficiency, providing speed of deposition and bead 
smoothness that approach submerged arc welding. 
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ceived from four manufacturer Che 
unit will have application in helicop 
ters and VPOL/STOL aircraft as well 
is commercial light planes. 
© T'wo-man observation helicopter. Six 
manufacturers have study contracts to 
determine feasibility of the idea. Opti 
mistic goal set by Army is to find an 
urcraft that will cost about a_ third 
of present models 
@ Vertical takeoff and landing aircraft. 
lest beds are being built by such firm 
Ryan Acronautical Co., Vertol Au 
raft Corp., Doak Aircraft Co. and 
Hiller Helicopters 


Other Agencies Aid TRECOM 
In all, TRECOM has about 125 


items on its active list, ranging from a 


tudy of the effect of atomic blast on High Temp, Self-locking, Stainless Steel Nuts — Free Spinning On 


\rmy aircraft to improvement im an A 
raft mooring equipment Lock ... Unlock, Free Spinning Off — Reusable. 


There are about a dozen test bed 





projects, a number of them being 
cared out in cooperation with the 
Ofhce of Naval Research Navy 
Bureau of Acronautics or USAF’s An 
Research and Development Command 
Also included are NACA, the Civil ; 
\cronautics Administration and other DURA-LOC 1200 DURA-LOC 1600 
iwencies (temperatures up to 1200° F.) (temperatures up to 1600° F.) 

lo simplify TRECOM'’s relation 
with other agencies and provide a singk 
pomt of contact, Army now maintain 

l'ransportation Corps Aviation Field 
Office at the Wright Air Development 
Center, Wnght-Patterson AFB, Ohio 
ne staff member also is based at 
\RDC headquarters in Baltimor 

Under the field office at Dayton ar 
wojyect officers located permanently at ; 
uc h standard aaa the Naval DURA-LOC WASHER-NUT DELRON BOLTS & SCREWS 
Air ‘Training Center, Patuxent, Md.; All-metal, self-locking nut with integral High Temp, Stainless Stee! Bolts and 
Bureau of Acronautics, Washington, washer. For keyhole type flange mount Screws for temperatures to 1600 F 
nd the Air Force Flicht Test Center, ings at temperatures up to 550° F Special thread form minimizes galling 
ldwards AB, Calif 


Army Aviation Board's Role 
Actual military characteristics of new ' 

\rmy aircraft are prepared by the Con 

tinental Army Command, Ft. Monroc 

\ i Ke cector ot ( ON ARC 1S the 

Army Aviation Board at Fort Rucker > 

\] — — a FASCO THREADED FASCO THREADED 
SPACER SELF-LOCKING SPACER 
Nhe PRECOM 


tw 
transition bese from sasco spacens for Honeycomb Structural Panels 
the board md bach again! On Lightweight, High Column Strength Aluminum Spacers available in a variety of designs, for assem 
that must be followed closely by the bling and attaching to honeycomb sandwich-type structural panels. FASCO Spacers in various designs 
and materiais can be made availabie for other types of structural panels including Stainiess Steel 





mdustry, but the job is made easy. The 


ison Wall l CCONMOTIN 


\n industry brichng program is held lilustrated are a few of the many Delron Specialized Fastening Devices designed 
t Ft. Rucker at regular intervals. It to help solve your ited fastening problems! 
| 


set up to permit competent manu 


cr 
Need data on | Clip this ad to your letterhead, 
a specific | and mail for product data on 


| items checked 


facturers to present new proposals and 
discuss future possibilities 7 ; 
Authority for this tight liaison be fastening problem? 9 
veen Army and industry is found in 
the Army regulation on research and 
levelopment of matericl. ‘The regula COMPANY. INC. 

tion admonish J 
Name 


Ans t ndenc to isolate the u ng 5224 South orn Avenve, South Gate, Ceolifornie 


ency from technical problems in 


Fasteners to 1200°F. operation 
Fasteners to 1600°F. operation 


Sandwich structure fastening 
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Thompson power units kheep 


guided missiles “on target”! 





Army's Production Missiles include the" Honest John” (/ef/t), the Nike’ 


(center) and the Corporal” (right) 


priations for missile construction in 1957 will be close to 2 billion dollars. 


7 '$ HEADLINES tell of rocket 


propelled guided missiles that 
soon may be able to travel 400 miles 
high at 10,000 to 15,000 m.p.h. These 
fantastic weapons can well be the key 
to permanent peace among nations 
Now being built for guided mis- 
siles are hard-working Thompson 
Auxiliary Power Units. These busy, 
complex units supply “muscle” 
power for steering controls, radar 
mechanisms and intricate Ccomput- 
ing gear that guide the missile un- 
erringly to its target, near or far. 
Some of these Thompson 
“A.P.U.'s” can be slipped into your 
pocket; some are as big as office 
desks. They range from 100 watts to 
60 horsepower in output, and from 


Ic is estimated that Congressional appro- 


, 


aT 
a fraction of a minute to several 
hours in predetermined operating 
life. Each Thompson unit is highly 
accurate, even at extremely high 
altitudes and supersonic speeds, It 
withstands extreme temperatures, 


rapid acceleration and friction. 


Thompson “custom-engineers” 
every unit. Each is a highly intricate 
system involving many specialized 
electrical and mechanical devices, 
fuel systems and generators. Yet, 
all are blended 
efficient package to meet the 


into one compact, 


requirements of our defense. 
Behind Thompson are 55 years of 

automotive, aircraft, mechanical and 

electronic experience. Thompson 


—F 








This is one of the Thompson" Muscles” 
built co help keep guided missiles “on target 
The self-contained 
auxiliary power plant shown here is only 12 
inches yet 
10 horsepower in electrical and hydraulx 


with uncanny accuracy 


high produces approximately 


energy. This power is used for operating che 
guidance controls, radar mechanism and intri 


cate computing gear of the missile 


100,000 Revolu- 


tions per Minute! 
Yes, the tiny 
wheel which 
here on the watch-size 
alternator, spins ac the 
rate of 100.0000 RPM 

almost 1700 per sec- 
ond! Ic develops ele« 
trical current that would 
light a 


turbine 
you see 


be sufficient to 
100-watt bulb, and is 
part of a very small 
Thompson auxiliary 
power unit for guided 


missiles. This particular 


power unit is designed 


for a useful life of less 
than a minute! 


has the engineering skills and the 
laboratory, testing and manufac- 
turing facilities to solve complex 
scientific problems. Many different 
industries have learned they can 
count on Thompson to come up with 
parts and components that do the 
job right. Thompson Products, Inc., 
General Offices, Cleveland 17, Ohio, 


You can count on 


A‘ Thompson 
2». Products 


MANUFACTURERS OF AUTOMOTIVE, AIRCRAFT, 
INDUSTRIAL AND ELECTRONIC PRODUCTS, 
PACTORIES LN EIGHTEEN CITIES 





CAREER OPPORTUNITIES! Por men with demonstrated ability in manu- 
facturing and management Thompson offers fine opportunities in research, develop- 
sales, purchasing and accounting. We invite you 


Ment, engineering, production 


184 
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to discuss your career with a rapidly growing company serving automotive, aircraft, 
guided missile, electronic and nuclear markets. Write Ray Seanish, Manager, Central 
Seafl Placement, Thompson Products, Inc., 1845 Ease 30ch Sc., Cleveland, Ohio 
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Principal Army Missile Contractors 
Future of Army's part in development and use of ballistic missiles, at least those 
of any great range, has been put in doubt by Defense Secretary Charles E. Wilson's 
decisions on roles and missions and the upcoming evaluation of the Army Jupiter 
IRBM against the Air Force Thor 1,500-mile missile 
Meanwhilk Army continues research and development on intermediate range 
missiles at its Army Ballistic Missiles Agency, located on 3,000 acres of the 
40,000-acre Redstone Arsenal at Huntsville, Ala., and through a network of con 
tractors 
Work on its stable of shorter range rockets and missiles, which includes the 
Hawk, Nike-Ajax and Nike-Hercules, Corporal, Dart, Honest John and Litth 
John, Lacrosse, Sergeant and Redstone, continues at Redstone and through indus 
trial firms. ‘Testing is done at Redstone and at White Sands Proving Ground 
N. M., and Air Force Missile Test Center, Patrick AFB, Fla. 


Here is a list of Army's principal missile contractors 


Western Electric Co., New York 5 Acrophysics Development Corp., Santa 
N. ¥ Barbara, Calif 

Bell Telephone Laboratories, Inc., Whip H. A. Wagner Co., Los Angeles, Calif 
pany, N. J emerson Electric Mig. Co., St. Lonis 


Grand Central Rocket Co., Redlands Mo 
Caht Franklin Institute, Philadelphia, Pa 





Acrojet-General Corp., Azusa, Calif lexas Instrument Co., Dallas, Tex 
Thiokol Chemical Corp., Trenton, N. J Northrop Aircraft Tine Hawthorn 
Rohm & Haas Co., Philadelphia, Pa Calif 

Radio Corp. of America, Camden, N. J ood Machinery & Chemical Corp., San 


Raytheon Manufacturing Co., Waltham Jose, Calif 
Mass Svivania Electric Products Co Wal 


Douglas Aircraft Co., Inc Santa Mon tham, Mass . 
ica, Calif Bendix Products Division, Mishawauka ¥ QUAL If ICAT ION TT STS 


Rheem Manufacturing Co Downey Ind ¥ FVALUATION TESTS 
Calif Allegany Ballistics Laboratory, Ridgely 

Calif. Institute of lechnology Pasadena WW Va vy PE RFORMANCI TESTS 
Calil Cavwood-Schiller, Chicago, Il ¥ ENVIRONMENTAL TESTS 


Carborundum Corp., Niagara Falls, N.Y Institute of Cooperative Research, Bal 

Nlartin Co., Baltimore, Md timore, Mid 

( well Ae vautical Lab., Inc., Buffalo Olin-Mathieson Corp., New York, N.Y 
N. ¥ Hercules Powder Co., Wilmington, Del 

Nini olis Honeywell Regulator Co Consolidated Western Steel, Los An 
NMinneap Vion cles, Calit 


Aircratt) Arm cn ( ‘ | barrand Opti il Co New York, N. ¥ 
Nid Csoodvear Aircraft ( orp Akron, Ohu 


Sande \ ‘ Nashua, SN. Hi Bulova Research & Develoy ment ¢ orp AIRCRAFT 


Sperry ( Lon Island Long Island, \. ¥ 


} hederal IT clecommunications | ) Nut EQUIP RAENT 
l th 1 Kodak Co., Rochester, “. Y ley N. j 
we TESTING 


Ceneral blectric Co.. Schenectady. “. Y Chrvsler ( orp Detroit 
b irestone lire & Rubber ( ory \kron North American Aviation. Inc Los An CORPAP ANY 
Ohio geles, Calif 
I | hh Ce Akron Ohio bord Instrument Co New York N y 


mnta Berhe i Re “ uwch Center, Santa Stantord Research Institute, Palo Alto ] 806 ] 2 Fl EET ST. 
Barbara. Calif Calif BALTIMORE 31, MD. 


Revnolds Metal Co.. Louisville. Ky Westinghouse blectri« ( ory Pitt 
Armour Research Foundation, Chicag burgh, Pa WASHINGTON. D. ¢ OFFICE 


il Motorola, In Phoenix, Ariz 500 Walker Bidg 
Gilfillan B Lo Angeles Cook Research Laboratory, Chicago, Il 744 15th St NW 
EX ecutive 1.5991 
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Altitude, temperature, vibra- 
tion and shock — application 
hazards aboard the high 
flying, high speed USAF 
Northrop Snark, interconti- 
nental guided missile — are 
all in a day’s work for tough 
Rheem Power Amplifiers. 


tougne.and engineered to deliver 


The REL-09, Miniature RF Power Amplifier, has 

widespread application in airborne telemetering systems. 

To ensure reception of high quality signals, step up 

the power radiated from your airborne equipment. 

Select the power amplifier which normally exceeds your 

P requirements for vibration, shock, temperature 

| 4 and altitude. Use the Rheem REL-09 for 
| consistent results. Power output—11 watts; 
Input Drive—1.4 watts. Detailed specification, 

4 price and delivery will be 


furnished promptly on request. 


You Can Rely on 


RHEEM MANUFACTURING COMPANY 
AR Electronics Division 


7777 INDUSTRY AVENUE « RIVERA, CALIFORNIA 
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CAA Center Tackles Traffic Control 


By L. L. Doty 


Indianapolis—Automatic control of air trafhe and the introduction of 
Vortac as a common system are undergoing intensive shake-<down evaluations 
by the Civil Aeronautics Administration’s Technical Development Center. 

Development of an airways and air trafhe control system that is expected 
to handle more than 30 million take-offs and landings annually within a ,,., 
decade holds top priority among some 55 current projects. e Flight-plan input device 


e Icletypewriter’ communications sys 


Research and evaluation of an aut e General purpose computer with mul 
nati ontrol system has been undes il i duced pi cal te tiple input and output capabilities 

iy for several years. Work on Vor ify transition and | mpl ¢ Automatic printers for preparing flight 
round and airborn nponents begar r fail-safe strips 
hortly after Vor vas adopted e datamatio , lio! 
U.S. common navigation svst ir] ‘ eennaee tal Electronic Display Sought 


ist fall (AW Sept 3 p +1) utton handset ompu | 11 hop t 
ent] idopted fo | t wil i 
under stud 
IDC presently is expersmentin r punch rds for 
mpatibl DNI mission of mformat 
( t ) ' +! 


Common System Tests 


tity’ SCT 


ground equipmen 


gital omputer 
e drum 
OMIPTOMLISE 4 " Lhe compute 
between th mili many flight progi 
ican nd ' i for a given fli ht it I } 
cated VOR/ DMI flight will p OVCI do tix OSI noi t i that 
fully tested and I'cletyp printers in ¢ ich center wil P und data links o 
nentation beg 
irv breakdown 
crall system. A similar procedure 
vas followed in th programs a ined 
VOR and ILS before the 
talled for general use 
Projected program calls fon 
Vortac and 39 ILS-TAC tations by 
Ti Funds required by CAA in the 
\ for purcha i 


I 


nt ¢ 
i} 


Organized in 1939 
Ih I echnical Developm nt Center 
by CAA in May, 1939 
1 and d velopment 
ts used by CAA in 


On hie nter 


kirt ot Indianape li 
rt. It emplo ibout 


cnginec! vl their 


irst step t 
nit | rr 
ur trathe 


n that « mplo 


ing (datamati 
he burden of air trath 
f this part of the 
hand-written flight 
the low transmitt 


rhit plan ind tr 


on from one ce 1 oe 
' , Tapes Be fier 


11 cal FLAME PATHS and characteristic of in-flicht fire that can be expected in jet tran port 
are studied to aid in design of fire-detection. ext | 
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REVERSING CONTOURS 
GET A PERMANENT SET UNDER 


THE IMPACT OF THE 


CECOST/ 





THE CECOSTAMP ram responds immediately and 
SOME OF THE ADVANTAGES 
accurately to finger touch control of the operator, OF THE CECOSTAMP 


producing impact blows and squeezes that form § Sets sharp changes of con- 
tour to permanent shape 
the metal to a permanent set. This is an example 2 Produces components with- 
of a job in which reversing contours are formed in strict dimensional limits 
3 Shearing can be combined 
to accurate dimensions with a minimum of wrinkle with stamping of simple 
hapes 
and with no spring-back. A wide range of blows . 
pany 9 4 Skillful operators can de- 
and squeezing action is available in any com- velop and form many 
: : shapes difficult to form on 
bination needed. In addition to its production eay ollier type of press 
efficiency, the Cecostamp offers advantages in 5 Controlled blow is well 
dd leat i : suited to forming large in- 
operating and die production economy, in versa- tegral parts 


tility and in safety. 6 Low tooling cost and 


rapidity of die fabrication 
Send for Bulletin 30-L-5. 


GOERS TEAL 


Rmildens of THE IMPACTER 
CHAMBERSBURG ENGINEERING CO. CHAMBERSBURG, PENNSYLVANIA 


PLN, Ow a. Ml 
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PROVEN 
beyond 


QUESTION 


AMPHIBIOUS 
FLOATS 


Nearly one hundred sets of Edo 
Amphibious Floats are in daily 
use around the world, piling up 


proot of then tamina provid 








ing the ownel vith untold 
stalit 
PANORAMIC DISPLAY projected from two trafhe control centers is one of several method Un rou ravel strips north 
used in search for large, bright horizontal display in air trafhe control of the Arctic Circle, in scheduled 
urline Operations in the North 
ves pecding oil drilling opera 
tions in Louisiana and South 
America urcraft with Edo 
Amphibious Floats are proving 
beyond question the advantage 
D | uch tlexibility of operation 
ind the ru ot F-do’s thor 


hil rov imphibiou 





Edo Amphibious Floats ore approved for 
the Cessna 180, the deHavilland Beaver 
and Otter with only a slight sacrifice in 
poyload and performance—far out 
weighed by increased utility Other ap- 


provals are pending 


Why not investigate how the ability to 
land at will on airport or water will in 
crease the utility or revenve possibilities 
of your flight operations? Send for Edo 
Floot brochure 


FAO convonssion 


College Point, 
FIRE DETECTION tests on jet engines are run in this 175 mph. wind tunnel d by Fine Floats Since yd 
4 200 hp motor ( ipability is limited to smaller ! i ompre hensi 


AVIATION WEEF 














Pipe > 


Meee 


a 
a 
Pas 
y 


SYLPHON’ BELLOWS FLEXIBLE CONNECTORS simplify design 
and operation of STRESS-LOADED AIRCRAFT COMPONENTS 


Fulton Sylphon STAINLESS STEEL connectors possess when indicated, to offset various abrasive and heavy- 


enormous built-in fatigue resistance. They stubbornly pressure conditions 
withstand high temperature and pressure stresses; vibra : . 
Sylphon Bellows Flexible Connectors are made by 
tion, pulsation and shock conditions; constant flexing : 
America’s foremost manufacturer of bellows and bellows 
and the corrosive action of synthetic lubricants and . 
assemblies for innumerable applications. Engineering 


certain gases ~ 
. skills and production know-how are rooted in 52 years 


These versatile connectors are available, to specifi- ' 
of specialized experience in this field. 

cations, in numerous shapes and sizes to connect shafts, 

pipes, misaligned and/or shifting terminals. Single or For complete design and catolog data, send for En- 


multiple ply types ...and braid-covered construction, gineering Bulletin 1400-LA. 


; 


* FULTON SYLPHON DIVISION 


Knoxville 1, Tenn. 
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@ CAA 


tional evaluation of the air traffic con- 
trol radar beacon system is being con 
ducted with ground and _=airborn 
equipment furnished under Navy De 
partment contracts sponsored by th 
ANDB 

lests on secondary radar system con 
cucted by TDC show that use of de 
fruiting equipment which rejects unsyn 
chronized replies is necessary to prevent 
deterioration of air trafic control delay 
According to D. S$. Crippen, chief of 
the Facility Evaluation Branch, a rela 
tively small amount of fruit can cause 
crious degradation of displays 

Crippen says tests of a delay-line type 
of defruiting equipment developed by 
the Naval Research Laboratory demon 
strate that defruiting equipment can he 
effective Equipment consists of de 
laved and undelaved video channel 
which are connected to a coincidence 
detector 

Coincidence and video output occurs 
when video signals having the in 
pulse repetition frequency of the inter 
rogator are received, according to (¢ np 
pen 

The center has procured temperature 
controlled quartz delay line-assemblies 
for installation in the ASR-2 radar and 
the Naval Research Laboratory defruit 
ing equipment to determine feasibilit 
of using temperature control to main 
tain delay relationship of radar and de 
fruiting equipment lines 

Under this same program, TDC is 
conducting tests of the Naval Elec 
tronics Laboratory radar decoder that 
writes the code number on an auxiliary 
indicator called the Matrixatron. UlIti 
mately, TDC wants a decoder that 
hows a code number next to the target 
on the display so that both identity 
ind position of aircraft can be read to 
gether 


Long-Range Radar Needs 


TDC is doing extensive evaluation of 
long-range radar for airways trafic con 
trol. Present need is a display bright 
enough to be seen under daylight con 
ditions in control towers. The latron 
projection system is being studied as 
one possible means of producing a pi 
ture 16 in. in diameter and of sufhcient 
brightne: 

IDC wants a display with good reso 
lution and controllable erasure, and one 
that is inherently stable and trouble 
tre 

A Panoramic Air Traffic Control Dis 
play that projects the radar picture onto 
1 large map-type plotting table also is 
being studied. RAFAX narrow-band ra 
dar remoting equipment and broad 
band remoting over a link provided by 
the American Telephone and Telegraph 
Company also have been given tech 
nical and operational tests 

Laboratory tests of all-weather run 

ay lights have been conducted at 
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sbmerican Gyro DIVISION 


M PACI 


3030 NEBRASKA AVENUE 


ro 


FIC CORPORATION 


diary of Daystrom, Ir 


SANTA MONICA, CALIFORNIA 


FLOATED FREE GYROS 


Fully floated and incorporating 
isoelactic design, they operate 
with less than 0.5° per minute 
average drift while exposed to 
vibration of +15 G's from 10 to 
2000 cps. Available with torquers 
and synchros on both gimbals 
or with potentiometers and elec 
tromechanical caging. Motors 
available for 115 or 200 V, 400 
cycle, 3-phase operation. * 85 
inner gimbal and 360° outer 
gimbal freedom 


MINIATURE FLOATED RATE GYROS 


Allies the latest advances in flotation 
design to assure reliable performances 
in missiles and aircraft. Damping held 
within + 0.2 critical over AN tempera- 
ture ranges; built with either AC or 
DC pickofis and motors. Size — 2.25 inch 
diameter. Weight —1.15 lbs. Adaptable 
to systems with cramped space require 
ments. Vibration, 15 G's from 10 to 2500 
cps. Accelleration, 100 G's along any 
axis. Shock, 150 G's for 11] milliseconds 


FLOATED VERTICAL GYROS 


SUB-MINIATURE FLOATED 
RATE GYROS 


These are the tiniest of floated rate 
gyros, 1.25 inch diameter by 2.25 inch 
length. Weight, 0.6 lbs. Vibration, accel 
eration, and damping performance 
duplicating those of the miniature 
Available with 26-volt, 400 cycle motor 
and 400 cycle pickolf. Integra! 
demodulator optional 


MISSILE FIRE CONTROL INTERVALOMETERS 
RELATIVE WIND TRANSDUCERS 
SPECIAL ELECTRO-MECHANICAL COMPONENTS 
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Admiral. develops military TV CAMERA 
with mid-day vision in deep twilight 
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The human eye is a remarkably sensitive instrument. But it is no match LOOK 10 Admiral FOR 
for the image orthicon TV camera developed by Admiral for the Armed RESEARCH + DEVELOPMENT + PRODUCTION 
Forces, Light from an ordinary match reveals as much to this TV camera 00) THE FIELES OF: MILITARY TELEVISION 
0 /* : COMMUNICATIONS UHF AND VHF + RADAR 

as a man with 20/20 vision sees in the light of a 150 watt bulb. Obviously, RADAR BEACONS AND IFF © RADIA 
the armed services will find countless ways to use this sharp-eyed observer TELEMETERING * DISTANCE MEASURING 
for reconnaissance under adverse conditions MISSILE GUIDANCE » CODERS AND DECODER 

Admiral developed the special circuitry that gives the image orthicon its CONSTANT DELAY LINES + TEST EQUIPMENT 
amazingly keen “eye-sight’’ For all its extreme sensitivity, there is no ELECTRONIC COUNTER MEASURES 


vnalty in excess bulk or weight 
m . pie ENGINEERS: The wide scope of work in prog- 


Admiral has also “packaged” the unit to permit its use not only for ress ot Admiral creates challenging eppertun- 


land-based and airborne reconnaissance, but even under water Develop 
ment of the image orthicon again demonstrates Admiral's engineering of Engineering and Research, Admiral Corpo- 
capabilities in the field of military electronics. Inquiries are invited ration, Chicago 47, Illinois 


ities in the field of your choice. Write Director 


Admiral CORPORATION * GOVERNMENT LABORATORIES DIVISION * CHICAGO 47 


192 Circle Number 109 on Reader-Service Card 











@ CAA 


DC, and a type of narrow gage EI 
faka light buried in the runway and 

otected by steel grids have been flight 

ted at Andrew APB, Md 

Ihe center also is interested in high 
intensity fluorescent runway flood lights 
manufactured by Sylvania Electric Co 
These spread a sheet of light over 715 
feet of runway to pick up strip markings 
of luminous paint imbedded with alu 
minum silicate crvstals 

Ihe center is analvzing the effects 
of flying objects against aiscraft through 
the use of a 
will propel the carcass of a chicken up 
to peeds of 2,000 mph 

Tests are being conducted on the 
effect of ingestion of birds into turbine 
engines and on windshields of high 
speed jet transport aircraft. Components 
of the gun consist of a compressor and 
rclated equipment that provide an ait 
upply up to a maximum 500 psi., two 
large tanks for storing air under pres- 
sure, a loading breech and a 41-ft. bar- 
in diameter. 


compressed air gun that 


rel, 6 inche 


Fire Studies Emphasized 


A major research and development 
project operated by the Technical De 
velopment Center involves the stud 
of fire protective and preventative meas 
ures in the air. ‘The 
ment of helicopter crash-fire protection, 
explosive hazards associated with fuel 


ni luck at VC lop 


ngestion in turbine engines, fire dete 
tion requirements of the J57 installed 
in a Boeing 707 pod and an evaluation 
f the C-130 fire extinguishing svstem 
DC is the only place in the United 
States where wind tunnel tests for fir 
though the 
inadequate for 


onduc tt d 
id tunnel 
( nsequenth 


dete tion ire 


5 mph WA 


(>t! 
11 

¢ Development of fittings for rupture 
proof tanks 
e Determination of feasibility of heli 
copter blade bonding 
e ‘Tests on load transmission through 
flexible pavements and base courses 
e Deve lopm nt of methods to reduce 
VOR course « alloping. 
¢ Development of directional localizer 
e Standardization of receiver, monitor 
and signal generator. 


£ 
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HELMETS RADIOSONDE CHUTES 


ETY BELTS ANTI. 


LIFE RAFT. 


LiFE VESTS 


CIVILIAN AND MILITARY TYPE PERSONNEL PARACHUTES 


SWITLIK 
FOR 


SURVIVAL 


& 


a 


e SWITITIK 


a ee Ss & 
1925 EAST STATE 


FLARE CHUTES BOMB CHUTES TOW TARGETS WIND CONES RCRA vER 
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JOIN 
TITANIUM 
ASSEMBLIES 
BY BRAZING 


Special Process for Brazing 
Titanium and Titanium Alloys 


Provides Many Advantages 


By using our special brazing facilities and skills, you can now 
design titanium and titanium alloy assemblies with greater 
freedom and economy. Vacuum-type furnaces are used in silver 
brazing entire assemblies at one time, as in the case of the 
experimental heat exchanger shown. Our fluxlk brazing proce 
provides high joint shear strengths (21,000 000 PSi 
no distortion, oxidation, or loss of ductility. Anne ing 
relieving, and degassing of titanium alloy parte i Ine 


part of our work. Contact us for more information 
STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street « Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa. CALIFORNIA: 1565 Bluff Road, Montebello, Cal 
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Enjay Butyl_—today’s super-rubber 
improves pipeline protection...cuts costs! 


Phicoflex® Tape Coating, revolutionary new pipeline wrapping developed by Plicoflex, 
Inc., combines the outstanding protective properties of Enjay Butyl Rubber with 


the identification properties of a color-bearing plastic film to which the Buty] is 
laminated. Applied over an Enjay Butyl based primer and forming a permanent 
bond to the metal, the tape features: absolutely no moisture migration or penetration; 
exceptional resistance to shock-impact; excellent dielectric properties, and out- 
standing resistance to normal and unusual corrosive influences. This cold-applied 
wrapping is safer and cheaper to apply by hand or machine than hot coatings and 
requires fewer personnel. 

This is still another in the steadily growing number of products developed with 
Enjay Butyl Rubber. Contact the Enjay Company for complete information about 
this truly wonder rubber... where it can help you! Complete laboratory facilities, 
fully staffed by trained technicians, are at your service. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 


Akron + Boston + Chicago + Los Angeles « New Orleans + Tulsa 
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BUTYL 


Enjay Buty! is the super-durable 
rubber with outstanding resistance 
to aging « abrasion « tear e« 
chipping * cracking « ozone and 
corona « chemical ° guse . 


heat + cold « sunlight « moisture. 








THE CURTAIN OF FIRE Ai: 
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MISSILE MASTER is the 
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BALTIMORE DENVER: ORLANDO 
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VICKERS 
INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
AERO HYDRAULICS DIVISION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 © Detroit 32, Michigan 
El Segunde Division + Engineering, Sales and Service 
2160 E. imperial Highway, El Segunde, California 
District Aircratt Sales and Service Offices: 
Albertson, Long island, N.Y, 882 Willis Ave. « Arlington, Texas, 
?. O. Box 213 «+ Seattle 4, Washington, 623 8th Ave. South 
Washington 5, 0.C., 624.7 Wyatt Bidg. + Additional Service 
faciities at’ Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX of + TELETYPE “ROY” 1149 
CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid 
Great West Read, Grentiord, Middx., England 
Engineers and Builders of Oil Hydraulic Equipment 
Since 1921 


This Hydraulic 
Pump has 4.3 hp 
output © 3000 psi 
and 12,000 rpm. 
Weight 0.9 Ib. 








ICKER$ 


® 





PISTON TYPE 
HYDRAULIC PUMPS 


3000 psi...CONSTANT DISPLACEMENT 


These new miniaturized hydraulic pumps were developed by 
Vickers for limited life applications such as missile and ram air 
turbine driven hydraulic systems . . . also for motorpump assemblies 


supplying emergency power on aircraft. 


A distinctive feature is adaptability to manifolding and special 
mounting. This permits integration with the balance of a “packaged” 
hydraulic system to provide hydraulic power in the most compact and 
lightweight form yet devised. Some sizes are capable of delivering 


more than five horsepower per pound of weight. 


Available in four size series, this miniaturized pump has the same 
basic characteristics as the standard Vickers piston type pump 
which has been establishing outstanding performance records on 
aircraft since 1940. Ask nearest Vickers Aircraft Application 


Engineer for further information. 


Write for new Bulletin A-5216. 


Actual Size 


A large expansion program now in its early stages means large opportunities for additional engineers at Vickers. Write for information, 
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CONVAIR rocket research sled tests rain erosion at Air Force Flight Test Center, Edwards AFB, Calif 


Industry 








Because in missiles and jet 
aircratt everything has to work the first time 


KEMCO AG and DC Motors 


have been chosen tor use in the majority 
of our latest aerial weapons. 


Type: 0-638 400 cycle AC Motor. Weight: 
17.5 tbs. Voltage: 200 AC, 20 amps at 
6.5 oo cycle : sty 6.5 
Type: C-1874 400 cycle 3 phase AC Motor ver the years the precision hp, 15.0 seconds at 1.5 hp. Maximum 
and — — 4.5 Ibs. Voltage; 200 4 Pp alien eons Ms, 5 hp oe aoe: § 
volts. Output: 650 watts. Intermittent ruggedness and reliability o pa WU rpm, amps, volts 
duty : 12,000 rpm. Meets Military Speci- ce y Meets Military Spec. MIL-M-7969A (ASG). 
fication MIL-M-7969A (ASG) 


products has been proven time and 
time again. The consistent, excep- 


tional performance of these low- 
weight, high-output motors, a few of 
which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialized field, where 
perfection is imperative, the wide 


Type: 0-751 DC Motor. Weight; 20 Ibs spread use of EEMCO motors and of 

Duty Cycle: 5.2 hp at 2100 rpm (inter 

posey oie as red y ~ or at 2200 Horsepower: 2.5 hp. Continuous Duty: 

pm (continuous) on 26 volts eloquent testimony 11,300 rpm; Equipped with thermal pro- 

Meets Military Specification Mil -M-8609 tector. Meets Military Specification 
MIL-M-7969A (ASG) 


Type: 0-800 400 cycle 3 phase AC Motor. 


FEMCO’s equally reliable actuators is Weight: 8.75 Ibs. Voltage: 208 volts 


Type: 0-932 400 cycle DC Motor. Weight: 
With radio noise filter—13 Ibs., without 
ype 0-899 400 cycle 3 phase AC Motor same — 12.4 Ibs. Terminal voltage; 27.5 


eight: 11.25 ibs. Velts: 200 voits DC plus or minus 1.5 volts. Lead: From Type: 0-927 DC Motor. Weight: 7.25 Ibs 


Lead: 2.75 hp continuous output. RPM 
3140 rpm output at gear box. Pewer 
facter: 83%. Overall efficiency: 76% 
for entire unit. Meets Military Specifica- 
tien MIL-M-7969A (ASG) 


5 hp minimum to 2.6 hp maximum 
Speed: Continuous at 12,000 rpm, plus 
or minus 005%. Speed Control: By fre 
quency regulator supplying control field 
Meets Military Spec. MiL-M-8609 (ASG). 


with 2-circuit noise filter for ungrounded 

systems. Weight of filter: | ib. Terminal 

voltage: 27 volts, 18 amps. Lead: 0.5 hp 

oe : Continuous at 9900 rpm. Meets 
ilitary Specification MIL -8609 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California — Telephone REpublic 3-0151 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 
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WILLGOOS TURBINE laboratory, with altitude chamber in foreground and sea level test cells at far right. 


United Has Proved Value of Research 


Pratt & Whitn 


te 


By J}. S. Butz 


ecn 


East Hartford, Conn.—Pratt & Whitney Division of United Aircraft Corp. Uy ited th 
was conceived, born and lived its corporate life by the principle that an aircraft | {ymilton Sto 
company must constantly finance and direct an extensive private research and raft 
development program if it is to maintain leadership in its field sie 
Frederick W. Rentschler P&\W Government Facilities Policy 
th 


founder, resigned the pre idency of tl Phi unusual expen liture ind 
Wright Acro nstant improvement of the Willgo« 


form a company around that phil ty have been amply justified by th 
ophy Within 1 vcal had f the J 7 and }7 cngimn 
the financial backing and personn m orders for these ) engin 

| helped mesure thi omy fu 


form P&W Net] 
¢ pl wed | } | for a siderable | 


i 
utical Corp. in 1924 t 


The initial 
mall group 
P&W ha risen to position 
, OIL SPRAY pattern on model of wing shows evidence of airflow 


| romnen 


disturbance 


opin 

rapid 
rhc 

ta ilitue \ th th 
; 1 


in id rite t ing 


tr oun 


United Shares Philosophy 
Ar ( XAT pie f P ‘ Whit 


t iT Tatil ) th 
clopment poli the creation of 


the Andrew Willgo lurbine Labora 


actermina 


tor in 19 

This laborat is the most advanced 
and extensive privatcly-owned jet engine 
test facility ever built 

Initial cost was around $12 million 
which was greater than the ompan 


net pi ht that vear 





the world’s largest manufacturing facility for aircraft seating 
... for aircraft interior equipment 


which of these WEBER 


seats are standard 


equipment on the 


Boeing B-52?* 


For the part that Weber plays 
in today’s B-52's, consult the foot 
note, However In Weber, there is 
a “Department of Tomorrow" To build 
well—for today’s aircraft, is only part of 
the story. 

RESEA RCH has brought leadership to W ebe 
Escape systems are an example: more Webe1 
designed ejection seats are flying today than any 
other independent firm. And Weber is readying designs 
for safe ejection systems to meet the ever more critica! 
environments in which tomorrow’s flight vehicles will operate 


a World of experience in Pilot and crew seat ejection 
seats, buffets and lavatory units. 


WEBER AIRCRAFT CORPORATION 


a subsidiary of Weber Showcase and Fixture Company, Inc 
2820 ONTARIO STREET, BURBANK, CALIFORNIA 
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11 Willgoos Laboratory test cells will accommodate complete jet engine for tests at all altitudes 


THREE OF 


; 
rithi 


raft compan net profits to about 5% i cal, bu ) f 
f total sales or ke Any pri O being accor ete jet en mulate altitude 
vned and directed test tacilitye 
me out of thi nef proht 
Many manufacturers feel that 

not great cnous 

expenditure 


| 
dividend to theu 0 had a1 


p suitable « I rve 
once Willgoos Laboratory 


irc not ving ther 


to carry ou The Andrew W 
rat 


ithout the mean I 
opment program but the 
| dinate their use of o 
ilitie VI ther ompann 
Nume outside facilitin 
relving on thi 
to the 


musit 
man of the 
but it has retain¢ 


one 


MISSILE MODEL sting-mounted in 8-ft. tunnel throat 
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NEW LOOK in navigation aids 


ARC's Course Director CD-1, Teamed with ARC's Dual VOR/ 
Localizer Receivers 15-D, Shares the Work with the Pilot 


More and more pilots rely on the ARC CD-! 
Course Director to determine the exact headings 
required to intercept and fly a desired VOR radial 
or runway localizer. This electronic “co-pilot” 
helps them fly with pinpoint precision, greater ease 
and increased safety, and in four simple steps. 

With ARC's CD-1, the pilot selects his VOR or 
localizer station, sets his Course Director to the 
bearing of the desired VOR radial or localizer, 
turns his aircraft until the vertical needle of the 
cross-pointer meter is centered and steers to keep 


it centered. His ship will intercept the selected track 
quickly and smoothly, simultaneously compensat- 
ing for wind drift. The pilot performs no mental 
computations, and there’s no chance of overshoot- 
ing the desired course. 

This reliable navigational aid adds only 10 
pounds to your aircraft. Ask your ARC dealer to 
install the CD-1, along with a dual installation of 
ARC’s Type 15-D VOR/Localizer Equipment. 
You'll discover how easy flying VOR and Local- 
izers can be — and with new peace of mind. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation BOONTON, NEW JERSEY 


Miniaturized Automatic Direction Finders 
Omni/loc Receivers * Course Directors * UHF and VHF Receivers and Transmitters ¢ LF Receivers 
and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Watt Audio Amplifiers * Interphone Amplifiers 
Omnirange Signal Generators and Standard Course Checkers * 900-2100 Mc Signal Generators 
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NOZZLE cools exhaust in engine tests. 


complete under 


testing engines 
vel condition 
Pratt & Whitney 
test unit which 
uperseded by the mor 
re powerful Willgoo 
till operative and 
uscftul data One is the 
iboratory, which was built as an in 
im facility It could not 
ltitude and was not powerful cnough 
test large 
te up to 


Older Test Unit 
Another o test unit still in us 
continuous basis is the hot whu 
tar for determining the maximui 


turbine whe 


ilso h is 


been parti ills 


HuUulmcrous 
have 

modern and 
Lab. but the 
prov ide much 


COMPressol 


mutate 


COMPICssor } comp! te 


MAaNwnuUIh rpm 


operating conditions for 

t mstructed of conercte and st 
tain turbine blade ind section 

tests end im destru 


Nn tecl 


used 
retaining wall in the form 
ed washe vhich are free to m« 
illow thr vasher 


t hnique 
1st the 


ul h ici in 


lude hot and cold 
n which temper 

i hanged by 800 

n a matter of seconds; and endur 
un \\ k im the hot whirl stand 
ly expanded as a It 


/ 
i tit 


isc In powel that allow test 
rec multi tage 


machinery for 


turbine 


gcncrating the 
Laboratory wa 
| manner It includ 

four from Navy cruisers which 
teed steam into four turbo 


troyver ¢ 


pro. ice dma 
Ono 
boiler 
gcnecrators 
corts. 


from war surplus de 


Silencing Engine Tests 


Silencing engines under test 


mplished by 
¢ Lowering temperature and velocity of 
1957 
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Critical operating examination 
of electronic products and 
systems under simulated 


environmental conditions 


Trial by Ordeal 


Altitude 
Vibration 
Radio Noise 
Salt Sproy 
Humidity 


Shock 


Sond & Dust 


Teme erature 


Explosion 


Combined environments 


Private industry and government agencies 
now have access to one of the nation’s 
most modern, instrumented, pertormanc 
and environmental testing laboratories 
Here, electronic equipment is subjected to 
trial by ordeal, analyzed and evaluated 
with re spect to compliance with 


performance requirements 


Four distinct laboratory phases are 
offered, all with automat 
programming and /or recording 
of test schedules: 1/ Formulation 
of testing techniques 

2/ Qualification and reliability 
testing, Environmental 
Engineering analysis 


testing, 4 


roduct evaluation 


cnginecring re ports 

are prepared on all phases of the 
test program. Design change 
recommendations tor equipment 
improvement are included 

when requested. Write for illustrated 


technical folder BJ 58-116 


Re liability You Can Count Upon 


An independent 


- available facility of 


ELECTRONICS 


Qualified Engineers are 
commer assured interesting, rewarding 
positions with this new 
BORG WARNER ELECTRONK 


CENTER. Inquire today 


BORG-WARNER CORPORATION BM 
3300 NEWPORT BLVD., P.O. BOX 1679, SANTA ANA, CALIF 
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AIRCRAFT — : 
MISSILE CONTROLS 


The components shown here are but a small cross-section of the entire range of products 
we design and manufacture. Many variations of these units have been created to suit 
specific requirements. A large part of our design effort is also devoted to the development 
of complete control systems having outstanding performance and reliability. 


We invite you to diseuss your present and future requirements on components or control 
systems with our engineering staff, Data sheets for current models are available. Please 
direct your inquiry to our plant at Danbury, Connecticut, 


Differential 
PRESSURE SWITCH, ; 
Type 6580 
High Temperature (650° F.) DIFFERENTIAL ADJUSTMENT RANGE: 4” to PRESSURE SWITCH (High Vibration), Type 6885 
PRESSURE SWITCH, Type 6576 125” of water. SYSTEM PRESSURES: up to Integral vibration isolation. External ad- 
CONSTRUCTION: All-welded stainless steel 60 psi, RESET VALUE: 1” to 3” of water justment doubly locked. Small physical 
Precision stacked-« ap ule.sensing element (proportional to operating point) size. Airframe, missile, rocket applications 
TEMPERATURE RANGE: —65° F. to 650° F EXTERNAL ADJUSTMENTS: Separate ad- OPERATING RANGES: 1 to 800 psi. SYSTEM PRES- 
ADJUSTMENT RANGE: 20 to 75 psia. RESET VALUE justment of operating point and re- SURES: 5 to 3,000 psi. Available in single and 
» oat. CONTACTS: | RAS snap action set value. Alternate style provides dual assemblies, and in absolute pressure 
DIMENSIONS Diameter 114” length 314” two adjustable operating points with sensing model 


fixed reset values 


After Burner Fuel Control, Type 141RL37 
Schedules afterburner Susi Row as & Sus Dual Hydraulic Pressure Gauge, Type 6966 Rotary Torque Booster, Type 141F12 


tion of compressor discharge pressure ab 
olute, Unique dual poppet design maintain Dual hydraulic pressure indication Controls fuel or hydraulic pressure to apply 
onstant pressure drop across the metering within envelope normally occupied high level output force in response to low 
poppet; makes fuel flow a linear function by single indicator, DIAL SIZE: 1%, level input force. May be inserted in me 

of metering poppet lift. External adjust Instant recognition of system condi- chanical control linkage to reduce pilot 
ments permit slope and zero-shift altera tion—-pointers horizontal denote full effort. 8 to 1 torque amplification. Simpl 
tions of flow versus compressor discharge pressure. No translation. No reading mechanical design. Poppet operated—not 
yressure curve. RATED FLOW: 3.500 to 35,000 of figures. Safety blow-out disc be- sensitive to dirt clogging. Output shaft will 
be/hr hind panel accept 1's° misalignment. Inherently stable 


“VAPOFLASH” Temperature Measuring Probe 
A high temperature measuring element intended € 
primarily for gas turbine applications. Provides f 
proportional pneumatic output for 100° F. change . 

several units in 


in gas temperature. Connection of . 
parallel for averaging permits control of exhaust Pneumatic Exhaust Nozzle Actuator, Type 141F14 
. ~ le 

. ae } l patra Ry b. S a Actuators are spaced equally around the tail pipe of a turbojet eng ‘ 
area, artery . we aves , Use compressor discharge pressure directly to position the exhau 
or other dependent variable. OPERATING RANGES; | 000 nozzle. Actuator tandem four-piston design provides very high force 
to 1,500° F thin small cross-sectional area. Synchonizing valves act to equalize 
Alternate style (Vapofiash Thermal Switch) pro »osition of driving points around exhaust nozzle. EACH ACTUATOR: 5.000 

de actuation of electrical contacts within the b force with air at 200 psi. INLET AIR TEMPERATURE: 935° F. max 
range of 1,000° to 1,500° F BORE: 3”. BARREL LENGTH: 31.5 MATERIALS: Stainless steel, bronze 


} 








MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION * DANBURY, CONNECTICUT * INGLEWOOD, CALIFORNIA 


i 
z \e 
WAL OUR AIRCRAFT PRODUCTS INCLUDE; TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 
; Jz PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 

——_"_ THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS 


MAXWELL 
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AIR EXCHANGER and turning valves in general purpose subsonic wind tunnel 


ing section which includes five 
704 digital computers Last of 
being installed 


the jet exhaust blast by 
through several sheets of water as 
is it leaves the engine 

e Passing the gas through scrubber tanks 
before venting it to the 


Oo 
running it 
$00n 

machines is now 
constant 


work nor 


others are in LISé 


the 
taken by the 


ind labyrinth volume of malh 
tmospherc 
e Conditioning intake air and passing 
it through labyrinth silencers 

More than $300,000 was spent on 
the silencing system 

Size of the Willgoos establishment 
is indicated by these comparisons 
¢ An air pumping capacity of 25,000 
hy more than twice that used to 
ventilate both the Holland and Mid 
town tunnels in New York Cit 
® Total electrical power output of mor 
than 158,400 kw.—enough to supply a 
city of 150,000 with light 
e Water pumping capacity of 
than 160,000 gallon per minute which 

than times greater than the 

consumption of Hartford 


Subsonic Wind Tunnel 
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under 
Research Department 


IBM 
th 
ait 


indicating 
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within the de partment 1 xtensn 
tool 1 
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iiidi 
thre 
tunnel 


mat tur 


interchangeabl 


po 


tin 


-— ss 
Wyle 


rds 


your test dollar 


rd 


Money naturally gravitates to where it 
has the most value. That's why con 
tractors and vendors in all parts of the 
country send their testing to Wyle. 

Whether for conducting single tests, 
complete qualification programs, or 
entire system evaluations — decisive 
advantages are gained through Wyle’s 
extensive experience, skills and facilities. 

Test your testing. Find out how big 
your dollar becomes with the WYLE 
7-POINT PROGRAM for delivery of a 
complete test job. 

Mail the coupon below for your copy 
of “FACILITIES” which outlines the 
WYLE 7-POINT PROGRAM for per- 
formance/environmental testing. 





f & attach to your company letterhead 


LE LABORATORIES 
Segundo, Calif. Eastgate 2-1763 


like a copy of the new Wyle “Facilities” 





+} ' mit 
' it ' idl Jul , 
. - stapee 


assured reliability rami type, nce, which ey 


it} thr floor OI vit} 


rumo it the side wall Th 
WITH ri ci rie train-gag¢ balan 
ich 3 ed with models mounted 


ting upport yvstem 


2 Ihe general purpose vind t 
A OL) Qualit (on sober Bae 
A ’ Constant torque clectri | gencrator 


75 hp irc available for testing p! 
lers, compressors, helicopter rotor 





other rotating part Ihese generat 


AN and MINIATURE ae provides, wie 49 shp-cings Suewin 
AN-type CONNECTORS 


40 channels to be used for strain-gas 
installations, etc. on the model 
Air supplhic both pressure and 
uum, mav be ducted to a model through 
vivel joints to allow pitching iv 
ing, etc. ‘This air supply makes possibk 
the testing of boundarv-laver control 


STANDARD and MINIATURE Several methods are used b 
RACK & PANEL CONNECTORS Research Department to allow visua 
tudics of the airflow about a mod 
An oil spray is used to coat the mod 
ind the airflow etches its patterns in th 
il l'ufts are attached to the mode 
w toa recn placed ift of the model 
Th reen shows th ortex pat 
terns which trail behind a urcraft 
\ smoke probe also is used te 
gate flow at isolated point n 
4 hadowgraph vstem also | 


HERMETIC SEAI for mor omplet nstantancou 
COMPONENTS ization 
Other Research Tunnels 


mr! 

Much low speed work is condu 

by the Research Department in a pil 
enn e o vind tunnel This was built to allow 

SOCKETS, PLUGS, AUDIO CONNECTORS ser Piece ie Bag Bieaglies Bom 

5 ost. It has a 6 by 4 ft. test sect 
r nd a maximum speed of 116 mpl 
The balance system used with this tu 
~~ nel is of the pyramid type All auxiliar 
quipment nd auxihary power a uilabl 


STANDARD & SUBMINAX COAXIAL CABLE — gi -aag popes tunnel ar 
ble for the pilot tunnel 

\ transonic and a superson 
tunnel also are operated by the Resea 
Department. Each has a 17 by 17 in 
test section The c operated fre 
ommon UU cu 
STANDARD & SUBMINAX ind only one tunnel may 

RF CONNECTORS it a tin Ihe tank is pressurized 

1) three-stage reciprocating air compr 
rated at 4000 cfm Maximun 


pressu btainable is 400 psi., and 4 





min. a required to reach ful pre 
, ; Average duration of a shot 3 

PRINTED CIRCUIT CONNECTORS oi, eens pemteen Van 
vhich also is the average 


ro it del change Ih cfore ! 
and CUSTOM ENGINEERED COMPONENTS — Lieue ghaut two suns.1 


ic existing equip nt. Ka 
f a full ingle or att 
f attack may be adjust 


nanually I iutomatical through 
AMPHENOL CANADA LIMITED fo ), ontario teel : Wh 


AMPHENOL ELECTRONICS CORPORATION 


chicago 50, dlin 
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ATLAS PYOCUSIONEES 


“HUSH-HUSH” ASSEMBLIES FOR 


THE FALCON 


N° HIDING place “‘upstairs’’ for enemy bombers 
with The Falcon on the hunt. This newest 
guided missile is being produced for the U.S. Air 
Force by Hughes Aircraft Company. 

Some of the “innards”’ of this bird of prey are 
ATLAS-Precisioneered and classified ‘‘confiden 
tial.’’ But there's no secret as to how ATLAS can 
help you develop parts and assemblies from pilot 
stage to production efficiency for radar . . . sonar 
systems... computers correctors .. . all types 
of electro-mechanical devices. Just bring your 
designs to ATLAS. At your disposal on a job 
basis are our men, equipment, techniques; facili 
ties available for prototype, pilot run, and or 
volume production 

When war or peace demands a product, call on 
ATLAS Precision Products Co. (Div. of Pruden- 
tial Industries), Philadelphia 24, Pa 

Send for booklet, “Precisioneering Electro- 


mechanical Equipment.” 


* 


ENGINEERING ASstmeiy 


Precision Froducrs 
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CABLE 
SPECIFICATIONS 


“Design Engineering Specification” 
Bulletin No. PAP-C-101 

Comprehensive 19-page engineering 
manual describing materials, 
construction, design criteria, 
specification conformance, performance, 
identification, documentation and other 
important features determining 

correct cable for your specific 
application 


>_—, 


CABLE 
AS A COMPONENT 


4 PAY “Electronic Cable as a Systems 
Component” Bulletin No. 656 

Generously iliustrated pamphiet 

4 4 re | describes design and production of 
design al we electronic cable in bulk and assemblies 
Connectors and hardware; cable break 

* i. outs; environmental requirements; 
roviding voltage rating, testing; cable 

Pp procurement data — are some 

of the subjects covered 


working data in this bulletin 
for overy CABLE SYSTEMS 


s “Engineered Cable Systems” 
ELECTRONIC Bulletin 357. Illustrated brochure 
describing Pacific Automation 

Products’ pioneering in the use of the 

Systems Concept to coordinate cable 

CABLE design with the development of complex 
electronic systems. Liaison engineering 

teams cooperating with systems 

Problem design groups establish cable as 
integral part of system, super- 

vising cable construction 

concurrently with 

development of 

other elements 


CABLE ACCESSORIES 


‘Extension and Adapter Sleeves 
for Cable /Connector Compatibility 
Bulletin 257. illustrated bulletin on 

aluminum apters designed and 
manufactured by Pacific Automation 
Products, which for the first time 
provide a means of attaching 

any size AN connector to 

any size cable, with 


assured reliability 


—_ 


dy oe 


Prt tae Vitti lil aC ae «61000 AIRWAY, GLENDALE 1, CALIF. 
‘ JE», PX CHapman 5-6871 + TWX: GLN 7371 137 Walnut Hill Village, Dallas, Texas + Fleetwood 2-5806 
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MIEHLE-DEXTER 


BLOWERS 


could solve your 
design problems 
he | 


























ALTITUDE unit used in work on B-58 air conditioning, pressurization systems. ' 
ibe If your product 
—. “> Or process needs 

the program is run automati illy the the au temperature pre nted { - < +, yy, ai or gas up 
inge mav be covered by a continuou dropping mor than | degrees f ' fy a 4 to 12 psig. 
novement or m stages the starting temperature during any run é . ss» Chances are M-D 

lhe test Mach number is dependent Balances used in these tunnels are of é Blowers can 
1 the ratio between the stagnation the strain-gage type. Pressure measur solve the or improve de- 
ressure and the static pressure Phi ments may be made on the external sign. M-D uses least space, 
ratio is maintained during the test run surface of a model, in the engine inlet weighs less, costs less. 
by a cone-type rotary valve, which is ind of the mass flow through the engin Scores of new uses. For in- 
controlled by a servo-mechanism. The ducts stance, PNEUMATIC CONVEYING. 
servo is actuated by pressure sensing The transonic tunnel operat he M-D Blowers in fluidizin 
clements in the tunnel tween Mach .§ and 1.5 and is equipped equipment convey powder 

Ihe test Reynold’s number could be with a perforated throat, surrounded by material as easily as pumping 
iffected by a large change in pressure a plenum chamber. Static pressure main water. Aircraft companies use 
due to the expansion on the pressurized — tained in this p'enum chamber control M-D Blowers for AIRCRAFT 
ur through the tunnel nozzk This is the test Mach number. The perforated GROUND SUPPORT EQUIPMENT. 
prevented by a regenerative heat cx walls prevent reflected shock wave Hundreds of other applica- 
hanger in the air supply system. Thus from the tunnel sides which would ad tions; process equipment, su- 





percharging, ventilation. 

CAPACITIES: 25-4000 cim. Discharge premure 
to 12 pig. (Using 2 of more in series, pressure in 
creases several times this amount.) Vacuum: to 
13° he 














Positive displacement, 
3-lobe, 2-rotor 

construction provides 
most air in least size. 













Interchangeable 
parts, eaty 
field service 
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SOUNDPROOF cell permits testing of specific engine-accessory combinations, 
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The key word in choosing 
a manufacturer to produce 


your aircraft controls... 


capacity 


... 18 General Controls’ 


middie name! 


fs 


td 


j4 


¥ 


CAPACITY at General Controls covers a 
multitude of your important needs: Capacity 
to create new ideas in controls, working 
hand-in-hand with your engineers . . . capacity 
to produce quality controls to your rigid 
requirements and make on-time deliveries... 
capacity to push immediately into full-scale 
production in any emergency... capacity of 6 
different plants located strategically through- 
out the U.S. ... capacity to understand your 
problems based on our work for most of the 


aircraft manufacturers in the U.S 


When aircraft controls are your problem, 
you'll be way ahead by talking to the 
men from General Controls. Forty-two 


branch offices to serve you. 


nufacturing Center 


Hydreuli¢ Valves 


Hot Ai Valves 


Pressure Switches 


Skokie, lilinois 


GENERAL CONTROLS 


RAFT ¥ 


Glendale, California « Skokie, Illinois 


tate 
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PTHIN-WALL magnesium casting for the Regu 


produced by Dow 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING 


ordinary and extraordinary 


techniqi es rigidly 
Heavy-wall or thin-wa 

the best—and surest—answer to 
! Contact your ne 


maintain your standards 


tions ll, room or ele 
ature us¢ 
Dow magnesium « 
office for additional informati 


PANY, Found: Sale Ba (it Michigan 


isting 
on, THE DOW 


YOU CAN DEPEND ON 





This “eye” sees through aluminum 
forgings to assure aircraft quality 


40,000 feet up is no place to discover structural flaws in aircraft 


forgings. That's why Bridgeport, at its Adrian, Mich., 
plant, maintains ultrasonic testing facilities, manned by intensively 


trained and experienced personnel that rank with the best in industry. 


This extra protection — just one of many Bridgeport testing 
techniques—is valuable in more ways than one. It means that 
Bridgeport can assure you of dependability and quality. It means, too 
that you can meet production schedules faster, easier and with 


fewer delays by reducing machining losses 


For the veuy 


Here's how an ultrasonic scanner head detects hidden 
flaws in an immersed forging: high-frequency waves see 
through the forging, send radar-like signal to the cathode 
ray “eye.” If a flaw is present, it is quickly detected and 
the forging is evaluated, 


noweat MW 


Belddeven BRIDGE PORT,” ALUMINUM 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut - Offices in Principal Cities 
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tress concentrations durmg vibration 
¢ Fuel Control Laboratory contains a 
jet engine test cell accommodating 
ngines (including afterburricr) up to 
25,000 Ibs. thrust for final fuel control 
tests. It also has 15 benches for calibra 
tion and qualification testing of both 
governed and afterburner type fuel con 
trols. Altitude range is up to 50,000 ft 
temperature range is from —70I to 
S50F, and relative humidity is from 20 
to 95%. Fuel temperatures also may be 
varied from —7O0F to 250) at a maxi 
mum flow rate of 60,000 Ib. hr. ‘Uh 
laboratory includes an analog compute: 
to simulate the operating characteristics 
of any jet engine. The computer con 
trols operational and endurance tests of 
the fuel control systems 
e Hydraulics and Mechanical Test 
Laboratory has four whirl rigs driven by 
reciprocating engines, cach housed in a 
separate test room. Rooms allow cold, 
humidity, crosion tests, etc., for pro 
peller hub mechanisms being whirled 
with weighted stubs to simulate 
propellers The remainder of — the 
laboratory has eight separate arcas for 
static structural testing 

Iwo large propeller test cells are 
maintained by Hamilton-Standard 
They will accommodate reciprocating 
and gas turbine powerplants up to 
20,000 hp. and propeller diameters up 
to 28 ft. The company also has out 
door facilities for testing greatcr powcrs 
¢ Electronics Laboratory contains the 
usual electronic test equipment plus a 
shielded room for radio interference 
studies and an air-conditioned clectrical 
standards room. Three main types of 
controls being developed are tempera 
ture controls for air-cycle and refriget 
int types of air-conditioning equipment 
fuel controls for gas-turbine cngines, 
nd synchronizers for propellers to re 
duce the noise from = multi-propeller 
installations on large aircraft 


Sikorsky Research Facilities 

Research and development facilitu 
of the Sikorsky Aircraft Division of 
United are tailored primarily for in 
estigations in the three most perplexing 
fields of helicopter design. ‘These ar 
rotors, power transmissions, ind NOLS 
bration and fatigue. 

Much of Sikorsky’s research and d 
clopment work is contracted to UAC 
Research Department, with its larg 
vind tunnel and computing section 
Sikorsky do maintain four t 
tands, transmission test faciliti md 
tructural and fatigue test equipment at 
its own plant 

Sikorsky officials fecl one of thei 

t research and development invest 
ments was the purchase of an S$-55 hel: 
opter. This company-owned helicopte: 
illows a rapid flight-test evaluation of 
xperimental projects which have proved 
itisfactory under ground tests . 
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How would YOU power 
a weapons pod? 


HIS was the problem that faced Convair engineers when 

they had to find a high energy electrical power source for 
the B-58 Hustler's detachable pod. It required an entirely 
new concept in self-contained power. 


A representative of Denver's Frank R. Cook Co., Mr 
Duncan MacLennan, made a routine call upon Convair to 
discuss the Cook Co.'s newly developed, highly specialized, 
automatically - activated batteries. The Convair engineers 
considered the Cook battery's wide range of power, unusual 
reliability features and precision manufacture and decided to 


get the complete story. 


On Wednesday, MacLennan mailed detailed specifications 
to Denver. By Friday the complete Cook Co. proposal was 
in the mail. When Convair officials reviewed it they saw that 
all of their requirements, including future design objectives 


would be met at the outset 


This was in mid-March. Today the electrical power supply 


for the Hustler's od is being produce d in Denver on sche dule. 
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This is a typical example of the successful application of a 


ctst eer 


new design concept in high-energy silver zine batteries. 
Shipped dry and charged, some designs will furnish full power 
within 0.1 second upon activation after shelf storage of five 
years or more, Other features include: hermetic sealing, volt- 


ages to 1000 v., current to 1000 amps and MIL SPEC environ 


ts 
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mental resistance. Prototype lots to your specifications for mis 


sile, drone and aire raft reserve ¢€ le« re al power appl ations are 
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completed in 60 to 90 days with production following rapidly 
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WRITE FOR 
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FRAN EK RR. COOK CoO. 
36 South Santa Fe Drive, Denver 23, Colorado 
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ELECTROCHEMICAL AND ELECTROMECHAWNICAL PRODUCTS 
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HITCO Engineers can help solve your 








HITCO is experienced in successfully solving 
critical High Temperature Insulation problems 
described by some engineers as ‘‘too hot to 
handle?’ Today, HITCO offers a variety of proven 
high-performance insulation products to help 
solve your special insulation problems. Our 
Research and Development Engineers are only 
a phone call away. 

WRITE FOR FREE NEW CHART! 

Covers all basic types of fibrous 


| insulation and their temperature 
| ranges, from —300° to +3000°F 


...1n Jet Aircraft and Missiles 


HITCO Products 
Designed to Beat the Heat 


REFRASIL i 
“Pre-formed” and “Wrap 
around” Insulating Bian- } 
kets are preferred by the ; 
majority of aircraft and 
jet engine manufacturers } 
all over the world! 


AVAILABLE IN A VARIETY OF PHYSICAL FORMS: 


gd ._ — OS ‘i: 
= | 
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THERMO-COUSTI 
Removable Insulating 
Blankets combine top 
Acoustical and Thermal 
insulating efficiency with 
convenient flexibility for 

{ ease of installation and 
removal in jet airliners, 

\ cargo and Military Aircraft 





THOMPSOglas 

Formed High-Density 
Fiberglas is designed for 
Shock and Vibration 


s 
y 


tile protective Insulation 
Material for a variety of 
Aircraft and Missile 
applications 





H. 1. THOMPSON FIBER GLASS C0. 
1733 Cordova St., Los Angeles 7, Calif. 





Phone REpublic 3-9161 


WRITE OR CALL YOUR NEAREST REFRAGIL REPRESENTATIVE 

SASTERN: JACK TREVLYN, 209 Thayer Street, Ridley Park, Penn., LEhigh 2-5126 
MIDWEST: BURNIE L. WEDOLE, 3219 W. 29th St., indianapolis 22, Ind., WAinut 5-8685 
SOUTHWEST: MARSHALL MORRIS, 3515 Covert Ave., Ft. Worth, Texas, WAlnut 3-8098 
CANADIAN PLANT: THE H. 1. THOMPSON CO. OF CANADA LTO., 60 Johnston St., 


Guelph, Ontar Telephone: TAylor 2.6630 


4 REINFORCED PLASTICS 

For Military, Industrial 
and Commercial Products 
Reffasil Cloth, combined 
with High Temperature 
Resins, is a possible liner 
for Missile applications 
Typical High Temp Aircraft 
parts shown 


Absorption, and is a versa 
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CONVAIR 8-36 airlifts stripped-down B-58 Hustler to Wright Air Development Center for structural test 


Convair Seeks Lead Through Research 


By Russell Hawkes 


San Diego—Research minded Convair Division of General Dynamics 
Corp. is spending its own moncy to seck competitive advantage in the lab 
oratory. Research and development is conducted at three points in the con 
ception cycle of a new carrier or weapon system. 

The thre points ar 
© Basic research that provides the raw issociation — be 
knowledge necessar\ to an furthe the cngimect 
technical advance. Many people ha ¢ Development and applied engineering 


pointed out that the store of raw research that refine t] roduct f 


hu 


knowledge built up over centuri masic research fo 
ilmost exhausted and must lb r cla 
plenished 
Convau pokesmen vith 
vare that only a small part 
knowledge gained bv basi 
nay be held as proprictar i 
Ihe rest of the advantage a ung @ Manufacturing research 
the company is | tangible an , tructural re 1 { 
ist main! i horter time 
xetween laborator 


} 


nace pv ib] 
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NUCLEAR TEST plane, NB-36H1, flies with operating reactor aboard. Convair has airframe contract for atomic bomber 


mE ff 


Ypot 


SIMULATED delta wing configuration loaded with fuel and gages is put in various attitudes to evaluate fuel systems. Simulator can test 


full-scale fuel and oil systems of F-106. Facility is at Convair's new fuel laboratory located at San Diego division 
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FIRST BOMBER to be developed under weapon system concept was B-58 Hustler, shown here with detachable pod, 
} . 

pro id special competence im f 

dynamics icrodynami inctallurg 

theoretical and experimental phi 


phy ical chemistry and mathemati 


Most are employed in fluid dynamic: 
Materials researchers are the most difh 
cult to find, and Dr. Critchfield 
ports that this shortage may produce a 
crisis in the next year 


How Scientists Are Chosen 


Scientists are not hired for specifi 
projects. The scientist-prospect is asked 
if there is a project he would like to 
undertake and is hired if it seems likeh 
the project would yield something of 
value to a manufacturer of aircraft and 
missiles 

There are now 22 full-time scientist 
working in the laboratory with the 
assistance of 13 non-professional and 
clerical employe Average age of the 
senior scientists is 35. About 55% of 
them hold doctoral degre ind 5 
hold masters’ degre« 

Because most of the laboratory equip 
vent is breadboarded by the ientist 
hemselves or bought off the shelf. th 
st of instrumentation is not high 
running about $15,000 per scientist 

The Scientific Research Laboratory 

w is located in 7,000 q ft. of floor 
pact cattered around the San Diego 
Division. It will move into permancnt 
quarters in the brand new Astronaut: 

Division facilit ilso in San Diego 
ometime thi ummer. Floor 
vailable in the new quarter 

5 000 q ft 

Management of the Astronautics Di 
vision was cager to offer space. Clos 
proximity of the scientists will pay off 
in development of Atlas ICBM and 
other Convair missile operating in SOUND-ABSORBING qualities of new acoustic chamber are measured by engineers 
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OPER ATI on 
“sIG E ror 


North American and “Southern” 
revolutionize milling methods! 





CHEM-MILL process chemically etches 
stainless steel, titanium and aluminum to 
accuracies heretofore impossible by conventional 
milling methods. Provides greater strength 

with less weight, produces more parts at 

greater speed, presents new design freedom 


to engineers. 


Designed by the combined engineering efforts 
of North American Aviation and “Southern”, the 
huge CHEM-MILL plant was completely installed 


by Southern Engineering Construction Co., Inc. 


ouleowne 


ENGINEERING AND CONSTRUCTION CO., INC. 


2650 CHERRY AVENUE LONG BEACH 6. CALIFORNIA 
TELEPHONES. GARFietDd 4-8105 * NEVADA 6-3367 
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regimes about which little is known 
The laboratory will remain independent 
of any division and will be administered 
by the company s gencral offic 


New Laboratory Facilities 


Facilities in the new building 
include 
@ Fluid Dynamics Laboratory. 
e Solid State Physics Laboratory 
¢ Atmospheric Physics Laboratory. 
¢ Instrument Shop. 
e Cryogenic Laboratory. 
@ Mass Spectrometer Facility. 
e Spectrophotometer Facility. 
@ Electronics Laboratory 
@ Electronics Shop. 
® Materials Laboratory. 
e Combustion Laboratory. 
¢ X-ray Diffraction Laboratory. 
e Glass Blowing Facility. 


Fiuid Mechanics Analysis 

Among the studies now under way or 
being prepared is an analysis of the fluid 
mechani of mixing lavers along a 
flat-plate surface parallel to the main 
xis Of motion in a high velocity flow 
Independent theoretical and expen 
mental projects on this subject will be 
checked against cach other 

In the experimental approach, fluid 
will be pumped through a porous wall 
in the 34n. square test section of a 
high speed wind tunnel. The porou 
ection probably will be of sintered 
tainless stecl or of densely woven stec] 
mesh. Its results will describe inci 
dentally the mechanics of  transpira 
tional cooling 

Ihe $100,000 blow-down — tunnel 
needed for this job is about half funded 
in the company § 1957 budget Labo 
ratory spokesmen hope funding will be 
completed next year. The tunnel will 
have 1 two-stage compressor ifter 
coolers between the compressor and 
the storage tanks, and a vacuum tem 
for the tunnel to exhaust into when 
ncce im’ 

Mul 1} 
the compre to supph other fa 
fi Phe tunnel will be per iting uy to 
pproximately Mach in carly 19 
When th ond tas of th 
pre I talled 


ted ¢t risc ft Mach 
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SMALL - LIGHT 


* RELIABLE 


Model 1104 


Combines high gain with a low noise figure and relatively 


wide bandwidth. Designed specifically as a telemetering pre 
amplifier to operate over a wide range of environmental 
conditions. The Model 1104-1 provides a gain of 35 db at 
band center and tl 1104-2 50 db, both with a maximum 


noise figure of 3.5 db 


Write Box 37, Melbourne, Florida for complete data and prices. 





MELBOURNE AND ORLANDO, FLORIDA 


ELECTRONICS « AVIONICS « INSTRUMENTATION 


Personnel Inquiries Invited 
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The Formula That Revolutionized Musie 


MATHEMATICIANS long ago divided an octave into 12 the Arts benefiting from one of the Sciences—and of 


equal semitones, each a successive power of the twelfth mankind benefiting from both. The example contains the 
root of 2, This “equal temperament” formula was the key mightiest of the Sciences, a new world of thought, creative- 
to a new world of music that could be created for much- ness, and refinement of design. These elements exemplify 


simplified instruments. We like this example of one of the work of Litton Industries in advanced electronics. 


LITTON INDUSTRIES seventy wicis, carironnta 


Plants and Laboratories in California, Maryland, Indiana and New York 


RADAR & COUNTERMEASURES INERTIAL GUIDANCE SPACE SIMULATION RESEARCH 


DIGITAL COMPUTERS & CONTROLS 
PRECISION COMPONENTS & TRANSFORMERS 


MICROWAVE POWER TUBES AUTOMATIC DATA PROCESSING SERVOMECHANISMS 
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BELL MOUTH of settling chamber in Convair high-speed wind tunnel has 12-ft. diameter 
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Wheaton Engineering Corporation timers 
can be factory adjusted and in some 
instances, externally adjusted from 

.| to 300 seconds 


All relays are hermetically sealed and 
can be designed to maintain accuracies 
from plus/minus 10% down to as low 


as plus/minus 1% under all 





environmental conditions 
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Typical of our time delay relays 
are those furnished to The Glenn 
L. Martin for the 
Department of Defense Project 


Ce mpany 


Vanguard 
In some instances our timers have 
passed vibration tests up to 2,000 cp.s 
ot 16 G's. in addition, they met 
the requirements of MIL-R-61068, 
MIL-£-5272, with life of 5,000 
operations and over, . 
‘ a ~* 
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Split ring mainshaft bearing has 
high thrust capacity. Stabilized 
for high temperature operation, 











ALL BEARINGS 





PERFORMANCE 


PROVED... 
IN THE AIRI 


New records are continually being piled up 
by America’s many types of ultra-fast, high 
flying jet aircraft. And these records provide 
strong testimony as to the reliability of the 
vitally important bearings used New 
Departure ball bearings such as the turbine 
mainshaft bearings developed through New 
Departure’s extensive Aircraft Bear- 
ing Research Program. 


And looking ahead to the even more 
powerful and faster aircraft yet to 
fly, New Departure is developing ball 
bearings to help make their flight 
success complete. 


Send for bearing catalog ABC 








BALL BEARINGS MAKE GOOD 
NEW DEPARTURE e@ DIVISION OF GENERAL 


PRODUCTS BETTER 
MOTORS e BRISTOL, CONN, 
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*DOT 


Wire Harness Bands 


Wires can be removed or replaced 
one-handed, without removing DOT 


i u Wire harness band Spring tension 
ntific Re i prevents accidental opening. Resil 


| r 
L1iAtCS 


, ree ; ; 
bufacturing ; ent, moisture - proof lining in 


mgement b vl 
wires, cushions them against chafing 


mipan ] i TT ) 
- ;, Lining will not pull loose. Made 1 Sen Leandro 
- ‘ s California 


seven standard size 


diameter to 2” Subsidiary of UNITED CARR FASTENER CORP 
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LINEAR KEEPS THE “GO” 
IN PROTECTIVE MISSILES 
with Jet-Age “O” Rings 





Modern warfare weapons...that guard and protect... are highly com- 
plex devices. They must be dependable for instantaneous service—even 
after an unpredictable shelf-life. 


’ 


In rocket and missile warfare use, “O"' rings will be subjected to nitrogen, 


JP-4, ethylene oxide, hydrogen-peroxide, alcohol, liquid oxygen, fuming 


” 


sulfuric acid, and other destructive environments. “‘O" rings are used in the 
servo-systems for flight control of guided missiles, and must withstand 
extremes in temperatures and the destructive actions of synthetic fluids. 
LINEAR'S experience in the design and production of precision “‘O"’ rings 
—of the most modern elastomers—has given them the ability to provide 
dependable seals for the most critical requirements. 
When it's a sealing problem, call on LINEAR or one of its agents for 


engineering assistance... 


and be sure to specify Linear ‘'O”’ Rings for prototype or production. 


PERFECTION IN RUBBER 


f 


LINEAR, inc, STATE ROAD & LEVICK ST., PHILA. 35, PA 
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FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 


EACH SWITCH HAS “OFF” POSITION PLUS NUMBER OF POINTS LISTED. 


Switch Part Numbers 
Thermocouple *3 Wire Resistance- 
Type Thermometer Type 


1182 36SR2 
1183 36SR3 
1184 JOSR4 
1085 37SR5 
1086 375R6 
1088 375R8 
1089 375R9 
ot ume a 10 ’ 10$10 37$R10 
msultant | ibl 12 10$12 37$R12 
mnpan 16 P 10816 37gR16 
18 P 10$18 375R16 
Division Research Breakdown 20 10$20 37$R20 
the hudect theeakd 24 27324862 38SR24 
28 27328684 38SR28 
on level resea 40 3852C 
departments ane *Resistance thermometer switches are provided 
safety resistor on off position 


with «a 


SPECIAL SWITCHES 
No. 37S6C2, Four “4 Point and OFF” thermocouple 


switches combined in one 3” case 

No. 985, Single Pole, Four Point Instrument Switch 
in 1%” round case 

No. 4484, Six Poie, Double-throw In- 
strument Switch in 242” round case, 
one hole mounting \%-32 threaded 
bushing 

DESIGNED FOR TEST WORK AS 
WELL AS FOR PERMANENT IN.- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 
ARE BUILT TO GIVE YEARS OF 
SERVICE 


Fy 


Mach 5 Blowdown Tunnel 
Most of 1 ) ni THE LEWIS ENGINEERING €O. 
h NAUGATUCK, CONNECTICUT 


Manvutacturers of Complete Temperature Measuring Systems for Aircraft 
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HULL MODEL in new 300-ft. towing tank, which also accommodates ballistics tests 


built there and should be read usting the hap ! f mi 
inbration b September iD tainl te na bottom 
cngimeenng research staff at Sar ) ' ositioned 
hope begin making actua 
und the first of the vear. ‘Th vheecl 


vill be upphed b ix tanh ustment in the pe , cf 


of storng 5000 cubic ft. of it the jack point h irtable 
pressure of 600 psi Nominal tream diffuser fo personic operatio 
0.30 seconds to read can ix replaced rfrorated w 
t 40 data point ection to per mchoked transon: 
Starting cvcl require #4 seconds at operation 
maximum pressure to blow the norma 
hock down to the diffuser throat be 


fore the valve position is programmed Convair still is inte ted in the high 


Tow Tank Operation 


down to the correct position for thi performance scaplan typified by thi 
planned Mach Secu Dart experimn ntal ity 
Ihe after-cooler for the O00 fighter 
Ompressol will draw water from | ne ftacilit ne 
cent San Diego Bay through a gravel Diego is the 300-ft 
filter on the bottom The imsulated namic te 
torage tanks will contam half-inch ball In the fe 
of tabular alumina to absorb the r models have 
| 


mamimge heat generated bi compression he tank at pec 

md release it again when the tunnel 1 iz 2 cale 

hred to compensate for expansion cool quivalent of 

ing as the air issues through the upel t the end of thi 
me nozzk equi ilent 
Conhguration of the nozzle will be nent cost 


d to limit an vy of flow b ( necring 


FREE RADICAL experiment by Dr A. Papazian is done in search of high-energy fuel 


w~eroquip 


Engineering Notes 


As the advertisement 
says, we believe there 
is no mystery to making 
a good hose of Teflon 
However, while there 
may be no mysteries in 
volved, this shouldn't be 
B. A. MAIN, JR. construed to mean that 

the process is simple or 
that no controls need to be imposed 


The spotlessly clean room mentioned we have 
found necessary to prevent foreign inclusions 
Even a wing or leg of an insect or lint or other 
such foreign particles can and have resulted 
in flaws in a finished hose. We, in engineer 
ing, feel that we are lucky that Aeroquip’s 
color is red. This color is light enough so that 
inspectors can easily spot any such particles 
in the tube extrusion. And, every inch of our 
tubing is carefully inspected before it is 
braided 

We use the standard duPont No. 6 Teflon 
powder. It is interesting to note that it is 
shipped in small containers. If several of the 
powder grains should stick together these 
then will produce a flaw in the extrusion. To 
avoid this, the use of small containers is one 
precaution so that weight of the powder in 
the container will not be enough to cause the 
powder grain at the bottom to be compressed 
too much 


Without getting into all of the details, let me 
say that the per cent of crystallinity in the 
Teflon extrusion is important to performance 
of this hose. The controlled temperature and 
humidity of the entire process area, we feel 
is very important in controlling crystallinity 
percentage, and our constant checks of our 
production show that we do control it very 
closely 


Braiding the Teflon tubing is more important 
than might be thought at first glance. Be 
cause the transverse strength of the extrusion 
is somewhat lower than the longitudinal 
strength, we have found it desirable to braid 
the tubing down appreciably. In other words 
we extrude the tubing larger in diameter than 
the intruded finished size and then braid it 
down. We do this on horizontal braiders, be 
cause we can control the tension, the pitch of 
the braid angle and the diameter very closely 
This gives us uniform diameters inside and 
out, and close control of elongation or con 
traction of the finished hose 


Naturally these advertisements are directed 
at influencing the readers to buy Aeroquip 
Hose Lines with their Detachable, Reusable 
Fittings. We feel thot the more precision we 
can build into the hose and fittings, the easier 
it will be for the users to put them together 
anytime, anywhere The close dimensiona! 
control we get from use of the horizontal 
braiders helps insure this. We also get close 
control of elongation or contraction of the 
hose when it is under pressure and we feel 
this goes a long way towards insuring uniform 
performance in applications where the hose 
is subjected to rapidly fluctuating pressures 


Flluain p> 
VICE PRESIDENT, ENGINEERING 
AEROQUIP CORPORATION 





1) Imagine a room kept spotlessly clean 
perature and humidity never vary 
filtered, and workers are provided with 


ere’S No Mystery to Making Hose of Teflon’ 


. the Only Secrets Are the Methods Used to Guard the Uniformly High Quality of Aeroquip 666 Hose (Teflon) 


2) After proper aging, the mixture is 
formed into a “‘cake”’ which is fed into an 
extrusion press and emerges os tubing 
Wall thickness, diameter and concen 
tricity are carefully controlled. The tube 
of Teflon passes through electric ovens 
pictured above) where it is sintered and 
assumes the characteristic Aeroquip 
red” color 


“DuPont Tradenom trafluoroethylene Resw 


AERCQUIP CORPORATION, 


clothing. These are the conditions under which the manufac 
ture of Aeroquip 666 Hose starts, with a mixture of exact 
amounts of sifted Teflon powder 


where tem 
where the air is 


lint-free lubricant and coloring 


special 


Aeroquip Corporatio: 


Jackson, Michigar 


Gentiemer 
Please send me you Bulle Ate 
ewoble “super @em** 


Pintir 414664 
gs 0 ‘ 


3) After inspection, the tube moves to the 
braiding machine where it is reinforced 
with stainless steel wire. The closely con 
trolled method used results in exception 
ally tight positive braiding a distinc 
tive Aeroquip feature. After passing final 
tests, the hose is identified as ‘Aeroquip 
666 ’ your 


quality in hose lines made of 


unequalled 


Teflon 


assurance of 


“super gem” an Aeroquip Trade 


\eroquip 


JACKSON, MICHIGAN 


AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
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HEAT-FIRE DETECTION Zone type (left) for all-over detec- 
tion. Gives an overheat danger signal and fire alarm. No 
tubes, no resetting after a fire. Spot type (right) for specific 
locations—set from minus 65 to plus 1000 degrees F 


AUXILIARY POWER SYSTEMS Lightweight, monofuel sys 
tems for guided missiles, piloted aircraft. Turbine driven 
with horsepower of up to 200; supplies regulated power at 
mean altitudes of 40,000 feet and more 


PUSH-BUTTON FIRE EXTINGUISHING SYSTEM Uses 
CF,BR, CF.BR.», CB, MB, or CO»... pressurized in spheres 
of strong, lightweight steel. System manually operated by 
pilot. Discharges in a fraction of a second 


© 


OO 


FIBERGLASS SHATTERPROOF AIR-STORAGE SPHERES 
Pressurized air containers—strong enough to handle pres 
sures up to 5,000 psi, yet 40% lighter than steel. Available 
in volumes of from 50 to 5,000 cubic inches 


FOR AIRCRAFT: EXTRA SAFETY, EXTRA POWER 
WITH PRECISION PRODUCTS BY KIDDE! 


Leaders in the aircraft safety, auxiliary 
power and pneumatic system fields, Kidde 
now offers a wide range of precision products 
combining the advantages of light weight 
with dependable operation. More than 95% 
of the aviation fire extinguishing systems 
installed on U.S. planes are Kidde-built. 
Kidde’s auxiliary power systems are finding 
wide use on both guided missiles and high 


Kidde © 


performance aircraft. And Kidde air com- 
pressors and pneumatic power systems are 
used by Boeing, Fairchild, Lockheed, North 
American, Republic, Douglas, Convair, Avro. 
If you have a safety, pneumatic or secondary 
power problem, Kidde’s advanced engineer- 
ing staff will develop, test and manufacture 
equipment to meet your exact specifications. 
Call or write Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
618 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal 





LIGHTWEIGHT AIR COMPRESSORS Rugged, tested 2, 4, 6, PRECISION VALVES AND OTHER DEVICES |) Propeller 
8 and 12 (illustrated) cfm air compressors delivering air at Brake Solenoid Valve; 2) Drain and Blowdown Valve; 
3,000 or 5,000 psi. Driven by air turbine, hydraulic, electric 3) Three-Port Manual Control Valve; 4) Relief Valve 


motor, gear box or direct engine pad. (3000 psi); 5) Pressure Relieving Device; 6) Air Filter 


j 


SERVO VALVES AND FUSES |) Pneumatic Steering Servo BRAKE VALVES AND REGULATOR 1) Pneumatic Emer 


Valve; 2) High Temperature-Pressure Pneumatic Serve gency Brake Valve; 2) 0-1000 psi Brake Valve; 3) 3300-1000 
Valve; 3) 1500 psi Pneumatic Fuse; 4) High Sensitivity psi Pressure Reducer; 4) Pneumatic Dual Emergency Brake 


Pneumatic Fuse Valve. 





PNEUMATIC VALVE AND ACTUATOR For attachment, PNEUMATIC AIR STARTER BOTTLE Has a capacity of 2950 


operation and release of drag chute. cubic inches, Handles pressures up to 3000 psi, 


OTHER IMPORTANT KIDDE AIRCRAFT PRODUCTS: Quick Disconnect Fittings, Gun Chargers, Nose 
Wheel Steering Systems, Air Brake Valves, Hand Portables, Inflation Gear, Oxygen Equipment, Purging 
Equipment, Crash Fire Prevention Equipment, Fuel Pressurization Equipment, components of Pneumatic Systems. 


District Sales Engineering Offices 
Dallas, Tex. Seattle, Wash. Van Nuys, Calif. dade 
Dayton, Ohio St. Louis, Mo. Washington, D.C. 
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all the EXTRAS are stan 
with 


Spacemaker 


CYLINDERS 


@NEW exclusive ingenious cushion designs 
Super Cushion Flexible Seals for Air ; 
New Self-Aligning Master Cushion for Oil 


@STRONGER than outmoded tie rod design, 
proven through actual tests. No tie rods to 
stretch 


@ SOLID STEEL HEADS throughout the full line 
@ COMPACT DESION eliminates tie rods, in- 
creasing the strength and reducing mount 


ing space required, providing extra room 
for adjacent equipment 
HARD CHROME PLATED body bores and piston 
Member of ° i b 
ns rods assure you of long trouble-free 
the National = service. (Standard at no extra cost.) 


prvabnoted @ METALLIC ROD SCRAPER 
not just & wiper, 
Association 4 actually removes foreign mater from the 
rod 
@PULOTED PACKING GLAND with extra long 
bearing. Additional strength and support 
to the piston rod 


@OU pressure to 750 p.s.i. AIR to 200 p.s.i. 


DELIVERY 


_ OFF THE SHELF! 


[ts] ts T ts) / 


‘ 





racimante 








You save 40% space when you and dependability with a big plus 
switch from outmoded tie rod in advanced features. Wide range 
cylinders to the T-J Spacemaker! of styles, capacities . . . reduces 
It's stronger, too! Fits right into man-hours and costs in all kinds 
automation programs in countless of push-pull-lift jobs. Off-shelf 
plants. Delivers top performance delivery in 64,000 combinations! 


NEW LITERATURE—Send today for new Catalog SM56 
with complete engineering details on Spacemaker line. 
Write The Tomkins-Johnson Co., Jackson, Mich. 


G2) TOMKINS-JOHNSON 


eceoe 
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money for a 100-ft. square turning basin 
to be installed at the end of the exist 
ing tank to check taxi-turn charac 
teristics. 

A new $400,000 air flow facility that 
is fairly unusual in the industry 1 
capable of testing complete pneumati 
systems such as the bleed air network of 
a jet fighter in a wide range of condi 
tions 

It includes a USAF-owned clectroni 
equipment cooling chamber in which 
ivionic gear is subjected to heating 
such as a fighter penetrating the thermal 
thicket might encounter. This allow 
checking of the ability of the pneu 
matic system to cool avionic systems 

An older air flow facility now i 
carrving air at high temperatures and 
pressures to study the use of pre 
compressor water injection cooling fo 
turbojet engines 

The Astronautics Division has on 
of the larger division-owned test sit 
it nearby Sycamore for static firing of 
the rocket motor of the Atlas ICBM 
md other large rockets. Quict-running 
missile components are tested at a 
facility on Point Loma 

San Diego Division has a large ek 
tronics laboratory which includes about 
$2 million worth of company-owned 
equipment. A partial list includes four 
microwave ranges—one 1s 50V,000 ft 
long—three microwave anechoic cham 
bers, 1 microwave imerferomctet iCal 
field phase and amplitude recording 
equipment for verifying theoretical an 
tenna problems, a 1,500-ft. microwave 
boresight range with an accuracy of 
0.2 mil angular deviation, and the 
beginnings of an infrared lab 


Convair's Philosophy 


I:xpenditures of this order, when 
they are made by a business concern 
dedicated to making profit, indicat 
i compelling motive 

Dr. Critchheld explain the principl 
behind the company’s investment in 
research and development this way \ 
manufacturer of airplanes and missile 
is so dependent on the products of th 
laboratory that he cannot afford to lack 
understanding of what is happening 
there. And as is well-known, vou can't 
rcally stav abreast of what i happening 
in a field of science unless you're work 
ing in the laboratory yourself 

Another purpose our work 
to maimtam a demand and a 
ground for young scientists 
illy, these are the function 
universitic But because of 
ure of enrollments and the 
ittitude toward research of 
legislature th« ire falling 
the job to some extent 

Because of the distributions 
in this country it is logi 
industry to take some 
bility. We think it i 
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e ROTATING COMPONENTS 
e RADAR ANTENNA DEVICES 
e GYROS 

e COMPONENT PACKAGING 


ECLIPSE-PIONEER DIVISION, BENDIX AVIATION CORPORATION 
TETERBORO, N.J. 


Publication Ne. 5612-13 


PRINTED IN U.S.A. Supersedes Publication Ne. 563-1 





AY-190 SERIES, SIZE 11 FRAME — AUTOSYN” SYNCHROS — AY-300 SERIES, SIZE 8 FRAME 





Function 


Corrosion Resistant 








Transmitter 

Control Transformer 
Resolver 

Differential 

Receiver 


190-Al 
191-Al 
192-Al 
193-Al 
194-Al* 








* Receiver not normally furnished in corrosion resistant construction 





Function 


Corrosion Resistant 





Recei 
Contr 
Trans 
Contr 

(HI 
Resol 





ver 

ol Transformer 
mitter 

ol Transformer 
Z) 


ver 


Differential 


300-2-Al* 
300-25-Al 
300-26-Al 
300-38-Al 


AY 
AY 
AY 
AY 
AY-320-25-Al 
330-25-Al 





AY-200 SERIES AUTOSYN SYNCHROS — SIZE 15 FRAME 


~— 





furnished in corrosi 








FUNCTION 


STANDARD 
CONSTRUCTION 


CORROSION 


RESISTANT 


HIGH 
TEMPERATURE 








TYPICAL No, 


Dimension 





AY-200.-1 
AY-201-1 
AY-202.-1 








Multi-Power Transmitter 
Receiver 

Control Transformer 
Single-Power Transmitter 
Control Transformer (Hi-Z) 
Linear 

Resolver (Hi-Z) 

Resolver 

Differential (Servo Application) 
Differential (Synchronous Application) 
Resolver (Omni Application) 
Resolver (Hi-Frequency) 
Resolver, Control Transformer 


Variable Transformer 


20 1-8 AY 
20 2-8 
20 3-8 
20 4-8 
20 5-8 


AY 
AY 
AY 
AY 
AY 


AY 
AY 
AY 
AY 
AY 
AY 
AY 


AY 5-8 
AY-22 
AY-23 
AY-23 
AY-24 
AY-25 
AY-26 
AY-27 


22 
3-8 
4-8 
5-8 


3-8 


20 5-44-8 
$-25-8 
20 | |S-26-8 
20 5-38-8 
21 | |S-42-8 
22 | |S-38-8 
22 | |S-25-8 | 
23 | |S-25-8 | 


20 


39-8 


AY-20 


AY-21 S-48-B 


AY-27 S-46-B 








AY-400 SERIES AUTOSYN SYNCHROS — SIZE 22 FRAME 


Uf 








Dimension 


=e 


FUNCTION 


STANDARD 
CONSTRUCTION 


CORROSION 
RESISTANT 











AY-401-1 | ” 0 
AY-402-1 ” 
' 








Transmitter 


Differential 


AY-40 1-A 
AY-43 1-A 


AY-40 
AY-43 


2-A 
2-A 





AY-500 SERIES “PYGMY” AUTOSYNS — SIZE 10 FRAME 








FUNCTION 


STANDARD 
CONSTRUCTION 


CORROSION 
RESISTANT 


HIGH 
TEMPERATURE 








Dimension 


TYPICAL 
No. A 


Receiver 
Control Transformer 


Transmitter 








AY-500-2 “e 
AY-502-2 “a 
AY-503.-2 “ 





Control Transformer (HI-Z) 
Linear 


Resolver 





Differential 





Resolver (Hi-Z) 


Resolver (Hi-Frequency) 





2-Al 
3-Al 
4-Al 
5-Al 
10-Al 
3-Al 
3-Al 
5-Al 
24-Al 


AY-50 
AY-50 
AY-50 
AY-50 
AY-51 

AY-52 
AY-53 
AY-54 
AY-55 








AY-600 SERIES AUTOSYN SYNCHROS — SIZE 11 FRAME 








FUNCTION 





TYPICAL 
No 


STANDARD 
CONSTRUCTION 


CORROSION 
RESISTANT 


HIGH TEMP. AND 
CORROSION 
RESISTANT 





A Multi-Power Transmitter 


INCHES 


Control Transformer 





AY-600-1 
AY-601-1 | 





Receiver 








Resolver 


Differential 





Control Transformer (Med. Z) 


Single-Power Transmitter 


1-Al 
3-Al 


AY-60 
AY-60 


AY-60 
AY-60 
AY-62 


10-Al | 
8-Al 
3-Al 





| AY-60 


6-Al 
5-Al 
11-Al 


AY-60 


AY-60 


5-Al 
5-Al 


AY-62 
AY-63 


| AY-60 | }-12-Al 
AY-60 _}-9-A 


AY-63 





Units listed hove 


ose leads. Can also be furnished with termina! boards 


























LOW INERTIA SERVO MOTORS 





RATED VOLTAGE 


P Ne 


Speed 


RPM 


ax Load 
input Total 


W ofts 


ower 
Phase Phase 





1018-7-Al 
1018 


CK 
CK 


CK 
CK 
CK 
CK 
CK 
cK 
CK 
CK.1 


1025 
1027 
1027 
03 

1038 
1041 

1043 
)45 


CK.1048 
CK.1048 
CK-1049 
CK-2006 
CK-2006 
CK-2011.-1 
CK-3004-4-A 


29-A 
25-A 
5_al 

13-A 
A 


? 





16-Al 


Al 


B84 
Corr 


MK 


$10 


r Me 


‘ 


1 


Cor 
Pinior 


Drag 


s10r 


Tapered 
A 


19 


Corrosior 
Splined 
' ‘ , Splined 


! Splined 


| 














RATE AND SERVO MOTOR GENERATORS 





RATED VOLTAGE 


Phase Phase 








10 5-Al 
103-6-Al 

104-7-Al 

-109-10-Al 
110-9-Al 

110-12-Al 
112-11-Al 
2001 -4-Al 
2005-5-Al 
2007 -6-Al 
3005-5-Al 


26 


26 


115 | 230 


input Total 


Pp 


wer 


W ofts 





Sh 


Tapered Shaft 


C Ambient Temp 


Re 
od. | 


Res 
T 


up 


Sh 
mt 
Res 

ft 


Shaft 


yhoft 


Res 


pere 


REMARKS 


sistant, Tapered Shoft 


stant 


i Shoft 

A 

t Temp 

Shaft 


stant, Splined 


sta 





REMARK 





RATE AND SERVO MOTORS — CENTER TAPPED CONTROL WINDINGS 





TYPE 
NUMBER 


FRAME 
SIZE 


CENTER 
CONTROL 


TAPPEL 


PHASE PC PHASE 


( 


WER FIXEL 
ONT 


t 


FIXEL 
PHA 


CONT 
PHASE 
VOLT 


yf 


v¢ 





1265271 
1265272 
1265273 
1269605 
1269606 
FV100-12-Al 
1269702 











EFFECTIVE 

RESISTANT 

CONTROL 
PHASE 


TORQUE 


960 
63 
46 





ORDNANCE AND NAVY TYPE AUTOSYN SYNCHROS 





TYPE No 


ECLIPSE-PIONEER 


MILITARY 


FUNCTION 








1601-5 
2400-9 
2400 
2400 
2400 
240) 
3200 
2323 
2324 
2325 
2326 
2327-1 


1STR4A 
23CK6 
23CT6 
23TK6 
23TR6 
Z23CT6A 
JITX4A 
HCT 
IHG 
1HDG 
3HCT 
3HG 


Torque Receiver 


Control Transmitter 


Y 


Control Transformer 


Control Transmitter 
Torque Receiver 


Transfor 


Torque Transmitter 


Control ner 


Control Transformer 
Transmitter 
Differential Transmitter 


Control Transformer 





Torque Transmitter 











FUNCTION 


he 
nef 
al Te 
Tra 


fiver 


wmer 


anamitter 


nsformer 


flerential Transmitter 





PRECISION GYROS FOR ALL APPLICATIONS 


Eclipse-Ploneer . . . the nation’s foremost supplier of panel indicator gyros . . . offers a complete line of 
gyros to meet all applications. This group includes all the basic vertical, rate, free, and directional gyre 
types used as reference Pp ts in « lete navigation, radar, compass, autopilot, and guidance systems. 


VERTICAL GYRO TRANSMITTERS 
FEATURES: includes quick erecting mechanism which makes the remote unit ready for operation within 3 minutes. * Two 
ball erection system * Won-tumbling stops * Inclined axis (1 degree) to minimize turn error 
Power requirement ‘ 115 volts, single Autosyn excitation 26 volts, 400 cp: 
phase, 400 cps Erection rate (normal) 3° /minute 
Starting pentoms 19 watts, 0.9 PF. 2% tbs. 
Running ..... 13 watts, 0.85 P.F. 3%" diameter x 
22,000 rpm : 


Gyro speed 5'Vi8” long 
Type Number 14110-1-A Gyro moment cvvesevevvene 600 gram cm’ 











Diameter —6%4" Weight—6'%, ibs. Height — 6%’ 
Designed for use as @ remote vertical reference where vertical stabilization is required The instrument is essentially ar 
electrically driven, vertical-seeking gyro with seperate Autosyn transmitter pick-ofls on the pitch and bank axes. Provi 
sions are incorporated to reduce bonk error encountered in turns 
* Operating temperature range: ~ 55°C to + 70°C 
* Operational limits: 340° in roll and pitch with controlled tumbling of the pitch axis at near 90° 


, 


* Accuracy: The erection system maintains the gyro in a vertical position to within VY" of vertical position with re 


4 spect to the earth 
* Caging: From any position at full rotor speed in less than 45 seconds 


Type Number 14104-1-8 — 


This Vertical Gyro Transmitter provides roll and pitch displacement signals which will operate remote indicating device 


or which can be used wherever attitude information could be applied. 11 consists of an electrically driven, torquer erected 
vertical seeking gyro enclosed in @ hermetically sealed case with separate Autosyn transmitter pick-offs on the roll and 
pitch axes 

Provisions have been made so that the pitch and roll erection systems can be cul out by external switches 

An outstanding feature of this instrument is the use of the newly developed Eclipse-Pioneer Electrolytic Switch which pro 
vides precise erection and has long serviceability. Besides being rugged, of simple design, and easily serviceable, the 


transmitter also features a quick erection to true vertical instead of vertical in relation to the instrument cose; @ sensitive 
Type Number 14126-1-A measuring vertical detection system with an accuracy of better than '/,°; and an improved gimbal construction resulting 
in greater operational stability. This gyro is completely self-contained and requires no erection amplifier 
Weight: Approx. 6 tbs. without shockmount VERTICAL GYRO—Non pendulous 
Power requirements: Gyro Motor and Erection Momentum: 4,000,000 gm cm’ /sec 
System — 115 volts, 400 cycles, 3 phase Freedom: 360° in roll. Controlled tumbling near * 82° in pitch with stops set to provide minimum loop error at 
Autosyn — 26 wolts, 400 cycles, | phase 10° /sec rate of loop 


Size: 4%," diameter, 8''A2” in length 








RADAR ANTENNA DEVICES 


SPECIFICATIONS 


Weight 700 Ibs. 
Data accuracy 0.5 Mil, 
Slewing rates 
(in azimuth and elevation) 12 rpm. 
Operating temperature range 54°C to + 66°C 
Elevation and Azimuth Two-speed 60 cps synchro data systems 
GROUND ANTENNA are used, having ratios of 1:1 and 16:1 
PEDESTAL Servo drives ¥, HP motors (DC) for use with an 
TYPE NUMBER 40101-1-A Amplidyne serve system 
Wind loading 50 mph (full operating performance) 
100 mph (no structural damage) 


SPECIFICATIONS 


Standard frequency range 9345 tto 9405 mc/s. This permits 
beacon operation at 9310 me/s 
Optional frequency range 9215 to 9275 me/s 
Operation . Up to 60KW peak with a 0.001 duty cycle 
Beam width 4° maximum in E and H planes 
Side lobes At least 18 db below main lobe peak 
Polarization . Horizontal 
Weight 24 Ibs. (approximate) AIRBORNE WEATHER 


Operating temperature range* 40°C to + 55°C 
Storage temperature range* 65°C to 55°C RADAR ANTENNA 


Humidity 10% to 95% TYPE NUMBER 40023-|_|-A 


*These temperature ranges can be extended for specific applications 


COMPONENT PACKAGING 








In addition to supplying catalog component items such as — synchros, motors, gyros 
etc Eclipse-Pioneer is in on excellent position to offer a premium in the way of 
customer service and accommodation on component packaging 

We may have already solved a problem similar to yours, thus enabling our system 
specialists to adapt from our extensive line, existing production packages to mee! your 
systems requirements 

Should your problem turn out to be entirely new, we con — and will — design, de 
velop, and produce @ component or complete system to solve your specific problem 

No package is too small or too large for Eclipse-Pioneer, and may be os simple os an 
Autesyn mounting clamp or be more complex such as o complete servo follow-up sub 


Servo Follow-Up Package External Slip Ring Autosyn assembly from a production computer 


ECLIPSE-PIONEER DIVISION maw sensty 


Circle Number 192 on Reader-Service Card AVIATION CORPORATION 









@ INDUSTRY 


4 
- “ 
_. , 
BELL TELEPHONE LABORATORIES research, development and some systems engineering are centered at Murray Hill, N. J, 


* 


Bell Advances Avionics on Wide Front 


By Philip J. Klass 
If Bell Telephone Laboratories in its more than 30 years of existence 
had produced but one discovery—the transistor—its contribution to aviation 


and military defense still would be felt for decades. 


Thu wi uld be true even if the tran 






istor were an end in itself, instead of necring, BIL is representat of th 
the first of a whole new family of solid efforts of hundre ! 
tate devi that promise to 1 hap facture ind eral 
idically th t of clectroni privat ind unt t cl 

The transist is but one of man Yet the ground rule hich BI 
ignificant deve pments to come out ol it nab if unit ‘ 
BIL’s search for fundamental under lh itradict ict t 
tanding in the held of communication both stem f the f t Bll 
ind related art Because the future founded t Kivance tl tat 
progr of aviation and detense he ommunication rt ft t 
coming increasingh dependent upon ganization Ann in | , P 
new advance in these field BIT lelegraph Ci ii t t 
future contributions may casil urpa organization, West | t 
those of the past romain tI] prin 





Scope of BTL’s Effort 










With more than 100 prof nal tric f xampl f 
ntists and engineers, and an annual earch discove 
budget of around $150 million, BUI nthet diamonds, t 
wctiviti toda probabh repr ent be utside maimn-stream t ( 
tween 5 and 10 of the nation’s total lly speaking, BTI ut t 
rescarch and de clopm« nt effort im knowleds ct c cd 
electronics and communication parent compat i t tivit 
len vears ago. before the advent of nd do not k n of 
large-scale military ponsor hip of 1 1 cndecave 
earch and development, BIL ’s effort Although this might i t 
probabl rep! ented close t 25 ot um mm eriou t f BI 
the nation’s total activity in this field ch and de t, the tecl 
Because Bell ‘Telephone Laboratori nology of communicat ha ( SCATTER communications and other propa 
ictivities include fundamental research o complex and embra oO ma ot gation research are uriced out at BI 
development, design and system engi tin rmntinc di iphi ics that BI ct facility located at Holmdel, New Jers 
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BTL missile simulator has “flown” 30,000 Nike missions, is time and money saver. 


forts range from the sub-microscopi 
workings of the atom to the 
little-understood 
significant effects on radio 


inier 


he iven whose radia 


tions have 
communications 

This great make BTL’ 
contribution to aviation and the defense 
cttort tat 
pected from the number of its scientist 


diversity 


greater than might be ex 


engaged in defense 
Approximately one-third of the profes 
ional scientists and engineers here work 


specif projects 


on specific defense projects which make 


up about 50% of BT'L’s annual budget 


Important Defense Tasks 


attack 
1.000 


In this day of mass scientific 


system development 
work 


com pare d to 


on weapon 


cientists in’ military appears a 


modest number man 
other 
an view of the major programs as 
to BIL and Western Electric 
BIL hold 


necring respon ibility for the 


defense contractors, particularly 


igned 


development and engi 
Nike 
tems for two of 
the Air Force ballistic missiles, the 
DEW Line radar net in the Arctic and 
several other important defense pro 
grams, Despite the modest 
Bil ind Western Electric 


record of highly successful accomplish 


missile, guidance 


number 
have a 


ment 

The bulk of BIL’s scientists mak 
their contributions to the defense effort 
obvious but equally important 
BIL’s fundamental 
research, usually company financed, has 


in le 
reas. Vor example, 


produced or promoted such advances a 
e The transistor, 

e Scatter communications, so 
military communications in the 
@ Ferrite isolator, now 
radars to prevent unwanted signal r 


vital to 
Arc tn 


widely used in 


236 


flections from adversely affecting tran 

mitter performance 

© Greatly 

terials. 
More than 


Laboratories’ 


improved magnetic ma- 


half of 


manpowe! I 


Bell ‘Telephon 
devoted to 
improving and expanding the 
ties of A.T. & 'T 
ice—the lifeline of industry and d 
fens¢ SAGE air defens 


capabili 
ommunication se 
including the 

tem 

Although BTI recognize it ré 
pon ibility to take on difficult defens« 
ilso believe that in peace 
must devote sufhcient effort to 
issuring that A.T. & ‘J lifeline will 
be able to meet the future demands of 
both civil 


programs, it 
time it 


ind military user 

lor this reason its officials tt to 
limit defense activities to ipproxim tely 
the present ratio This makes BTL al 
most mong defen ontract 
ors in that it never seeks military work 
often t down BTI 
encourage thr to seck it er 


uitable con 


LET ag Ui 
nd must furn 
milita 
Ice only when no oth 


tractor can be found. and when the pri 
1 high prior Without 
BT probabh would 


comp! tel dev ted 


gram carrie 
uch limitations 
find itself almost 


to defense work 


How BTL Is Organized 


Ihe laboratories are divided 
yperating group called Vice 
dential Areas for lack of a mor 
term. Each is headed by a BIL vic 
president The x their in 
total pro 


ident in 


of BT] 


ind th pre 


dividual percentag 
fessional staff 
charge are 

© 15° Research: Dr. W. O. Baker. 

e 35% Development—Transmission and 
Switching: W. A. MacNair. 


© 15°% Development—Outside and Sta- 
tion Equipment: M. H. Cook. 

©10% Systems Engineering: FE. 1. 
Green. 

e 13% Military Systems: R. R. Hough. 
© 12% Military Systems: W. C. Tinus. 
Research and Development area a 
tivities are centered at Murray Hill and 
Holmdel, N. J., Military Systems at 
Whippany, N. J., and Systems Engi 
neering in New York City and Murray 
Hill. BTL also has a number of satel 


lite groups around the countr 


Research Philosophy 


Objective of BIL’s research is to 
coax nature to give up more of her 
funda 
mental understanding of ph il phe 
nomena, according to Dr. W. QO. Baker, 
sident of the research area 
broadly stated by Dr. M m 
BT president the 


“coupling between the 


ecrets. to discover and gain 


vice pre 
Mor 
J. Kell 


is to pravid 


obi tive 


ever-advancing forefront of pure science 
ind the forward march of our « 
cations tec hnolog 
Very few of BI] ! 1 
military ponso! 
rectly or indirectly. ‘The reason, a 
ing to Baker Qur job is to di 
what the military does not 
it wants o1 Another 
that fundamental res 
velopment r produ 
cheduled 
Another 


fundamental re 


pEvRTEVUIT 


h task 


under either 


need 


interesting 
tween 
enginecring that 
usually is the work of a few 
lend itself to ma atta 
BIL research often 
breakthroughs like th 
objective 


project 
mind 
doe not 

Although 
to signihcant 


transistor, it usually 1 





BTL military systems activities, such as Nike 
are located at Whippany, N. J. 
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uch 
Tresca§t h pro- 
that eventually 


it was 


ew devices or techniques a 
When BTL started the 
ram in the mid 1930 
ed to dis of the 
it looking for a replacement for the 
uum tubs 
Rather, BIL off 


ork m quantum 


ver transistor 


ials recogniz that 
theory had 
new field of scientific in- 
tigation hat t | 
ite phy I 
\ grou] 
formed to 
tat pl 


than 


+] ’ » 6 
ic door te 


Miav 1 ill 


hd 


the I of 
that they discovered the 
prim Several vears earlier 
1 occurred to m« of this g 

that it might be to control the 
flow of current in a semiconductor 


thu to produ " tr 


lerstand emicondu 
urftace 
istor 


tran 
ipl the 
mbers Troup 
possible 

ind 

but 
qu t< 


iccording to Baker. 


ent example of the Vay 


insistor action 


th ictual inven ) urred im 
ill unex pe ( Wa\ 

A more re 
that a search for basic knowledg: in 


hn 


; 
levices is the 


logical breakthroughs in 
Naser or 


employ 


roduce t 
pin oscil 
»pectroscop' visible lig 
letermine the mposition 
teristi ot ise or other 
material by 
the 


and 
partialh 
transparent determining 
vhic h 
ire absorbed by them 
In 1946, Dr. Charles 
vith BTL, now at Columbia Univers 
if iw ibility of 
developed for wartime 
isible light in per 
the tructur of 
His idea was that 
have characteris 
the 
to those 


portion visible pectrum 


Towne: then 


the po using micro 
vave techni jun 
idar inst id of 
fl SCOP' to tud 
nolecules in gas 
! h 


would 
bsorption bands in 


material 
microwave 
quencies similat in the visi 


pe trum 


BETTER transistors come from BTL research 
in metallurgy and chemistry. 
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BTL systems engineering includes studies of air trafic control and communication problems. 


rom this carly search for better un 
derstanding, and efforts by BIL, Hat 
ird, Massachusetts Institute of Tech 
nology and other research gr 
the tate illator, or Maser 
which hold 


dine mi 
the 


communication 


up 
olid pin ) 
promuse of pro 


jor 
I 
ot radat and 


gains mm performance 


ystems 


Creative Environment Necessary 
Productivity of a research group can 

less than the th 

individual me I he 


the environ 


be greater o1 um of 
kills of its 


determining factor often 


mber 


ment in which the researchers work 

Scientists in BIT research cffort 
hold PhD’s and are what Baker 
individual holar rcntist 
on independent 
the 


wned t 


usually 
call 

capable of carrying 
When a scientist 


orator hie 


lab 


{ irch pooill 
ldom 
h tash 


} 
irouna un 


pecih reseal 
look 
problem whicl 


urged t 
ica OT 
esting and challenging 
BIL officials belic 
ers must enjov full f 


curiosity. bi 


project 
‘ iitipi 


i tia 


engineer in another BIL as 
} 


ing problem which he bel 
requir fund 
Yet there is no 
bring t Ip Tat 
irch 
roup to tackle 
I he 
must find a researches 
ested or he 
Baker 
the 


umnental 


group, or an 
the 


development 


must arouse 
uid the 


right t 


interest 


ilw ivVs h iv¢ 


uizational 
flexible and t 
rather than f 

master 
qu ntly result 
that make 
though it doc 
industrial 


Ba i 


separ ite 


COTELTTIT 


her 


cur 
Wi 
mmportant 


tance 


Clititial 


nother 


plar 


] 
j 


lored t 


extr incl 


t must be 
the 
ng him to conform ft 
Baker i This fre 

ganization chart 
rentit 


t conform to accepted 


individual 


1 itt 


Crmse cveti 


ration pl wtice 
mou ] app ired t 
cientifie di 


nm Toseca46r h 


ciplin 

Ih 
th 
phy cist and 


cam ple draw on 


clectronics engi 
crentist in re 
on of 
sur major uw 
ght to be an 
ervation m a chem 


hold p! fi ! 


findings be 
ippe if 


tial 
llurg 
duphcation 
the mahenan 
f progre 


betwee 


hy 








NO ROOM FOR CROSS-TALK ERROR? 
Model 24145: 2° high | ..» CALL GIANNINI | 


Ea 


Low cross-talk, high sensitivity, and small size are 
z combined by Giannini in this newest family of 
axial accelerometers. Covering the ranges of + lg 
to * 40g, three standard hermetically sealed models 











Model 24142: 2.61" tong - offer a wide variation of potentiometer resistances 
natural frequencies and resolution 

Consisting of a relatively large seismic mass 
spring restrained, and supported by linear ball 


—_— j 
= bushings on a case-hardened steel shaft, these units, 
because of resulting low coulomb friction, have a 
threshold as low as 0.02g, and cross-talk error less 
than 0.01g/g 


For a ready solution to critical acceleration 
Model 24144: 2.12" long instrumentation, call or write Giannini, the largest 
producer of precision telemetering and control 

transducers in the world 








SPECIFICATIONS 
RANGES lg to + 40g 
RESISTANCES: 2000 ohms to 10,000 ohms 
RESOLUTION: 0.25% to 0.5% 
NATURAL FREQUENCY: 2.8 cps to 54 cps 
THRESHOLD SENSITIVITY: 0.02g to 0.04g 
CROSS-TALK ERROR: 0.0ig/g 


a 


” a 
cal. TRANSDUCER DIVISION 





where reliability counts 
a pte gota Write for AXIAL ACCELEROMETER BULLETIN 


SALES OFFICES: NEW YORK 1, N.Y., Empire State Bidg 
PASADENA, CALIF. 9186 E. Green St 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIFORNIA 
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Three Research Departments 
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AMERICAN ELETDTTRONICS., tNC 


packaged 
power 
geared 
to your needs 


AEI motors with then 

custom designed gear assemblie 
deliver shaft speeds from 1/10 to 

5,000 RPM according to you 

requirements. These dependable units 
have long been used in tuner assemblies, camera 
drives, radar sets, aircraft flap and landing gear 
assemblies; wherever specific speeds and torques are required 


Gear assemblies, either spur or planetary type, clutches 
and brakes are built into one compact, trouble-free unit 
Special shaft configurations such as slotted, keyed, pinion, 
flat and others are available. ‘The motors used are normally 400 cycle 
(higher frequencies available) and are built to withstand 
extreme temperature, shock and vibration conditions 
All units meet military and other applicable specifications 


When you need a dependable power and gear packag 
you can rely on American for both design and 
deliveries. Write for Bulletin 26-JE. 


AMERICAN 
@™ 4 ELECTRONICS 


Have you heard about the amazing engineering 
opportunities at AMERICAN? 
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possible to control accurate the 
imount and depth of impurity penctra 
tion and thereby results im transistor 
with higher frequency respon ha 
provided a useful new tool for studying 
chemical structure This new tool 
ometin called solid-state hemi 
try,” make possibic t clissol 
controlled amounts of two different 
clements in a solid material, like ger 
manium or silicon, then study them 


interaction 


High Frequency & Electronics 


One of the major efforts of the High 
hrequency and Electronics Department 
is in the field of electron beam d\ 
namics, aimed at better understanding 
of the very complex nature of an cle 
tron beam. ‘This knowledge is then ip 


plied to research on traveling wave 


tube and backward wave oscillator 
Recently the group has turned some of 
its effort to Masers and spin oscillat 
Another major activity carried out 
it Holmdel, is m_ radio propagation 
itter communications and mi 
linnk Thi group soon will report « 
theory which it has devel p d ! 
perimentally verified, to explain 
hon of  tropo pheric itt 


] 
in < 


ial 


trength with frequency and antenna 


he Holmdel group also resea 
the ipplhication of new waveguide t 
niques for wideband transmission 

uch new devices as ferrite isolator 
culators and spin oscillator In 
ense this group might be illed 


tems enginecrs on a research level 


bri uid 


Electrical Communications 


The Electrical Communication 
partment’s activities are carried out 
three groups 
e Switching Research, which secks new 
techniques for high-speed switching and 
data storage \ major program is under 
way to explore new materials for achiey 
ing larger, higher speed lower-cost data 
torage. One recent development is a 
mall computer which can analyze the 
design of complex switching networks 
to determine whether they use the 
minimum possible number of relay 
@ Transmission Research carrics out in 
vestigations in such fields as digital com 
munications, using pulse-coded modula 
tion, secking wavs to send more informa 
tion over existing circuits with greater 
rcliabilitv. Work includes devising new 
types of « ibles suitable for digital com 
munications and investigation of new 
terminal facilities for providin 
cconomical and versatile transmission of 
voice and pictorial maternal 
@ Visual and Acoustic Research delves 
into the human ispects of communica 
tion \ typi il investigation is trving 
to learn what elements of human 
speech can be deleted in a narre wband 
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nsm ol I till retain natu 
4 Another secks to determine how 
much and in what wavs the qualit t 

r\ pictur in be reduced, in ord 


to use less expensive transmission f 


t without objectionable <d 


tion 
One small project established that 
copk with no pecial tramimg can read 
patterns of lights representing digit 
in binary code as quickly and accurateh 
they can read lighted Arabic num 
Is 


Researcher Doesn’t Develop 
In Bell Pelephon Laboratories the 


fundamental researcher may carry hi 
work to the point of constructing an 
experimental model to demonstrate a 
principle, but usually no further. Con 
erting new discoveries or techniqui 
nto working devices is the responsi 
bility of BIT'L’s development area 

Phere are everal good reasons for 
this policy. Once the fundamental 1 
ircher ha un overed new know! dge 
he usuall ! mxious to get on with 
ther research projects. Secondly, cco 
nomic factors and time hedules must 
enter into any hardware development 
phase and both are foreign to the 
fundamental researcher 

If a fundamental researches 
trong motivations in the direction of 


tecl 


development he can move into thi 
wea. Many of the scientists in devel 
opment began their « ieers in research 
Although many of BI] develop 
ment activiti uch as the design of 
central office telephone equipment, in 
ring skills predominanth 

is development of tran 

) nd 


microwave tube de} 


both engineering and r 


kill 


Devices Department 


\ good example of the latter in be 
found in the Device Department, one 
of four in the development area headed 
by MacNair. ‘This department, headed 
by J. A. Morton, is re ponsible fos 
cdicve lopm« nt of solid-state device el 
tron tube ind passive component 
uch as resistors and capacitor 

It employ ibout 25° of the cn 
tist md engineers in MacNair’s area 
but it has an extremely high percentage 
of PhD’s (about 50%). Many of them 
came from the research area 

In mid-1948, after fundamental 1 
searchers had gained sufficient know! 

lge of transistor amplification to per 
mit device development, BTL formed 

olid-state development group to a 
quire sufficient knowledge for transistor 
ce ivti 

The design of a transistor appeared 
deceptively casi It consisted merely 
of a crvstal of germanium and two tiny 
cat-whiskers. But, as Morton points 
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SERVO MOTORS 


...for temperatures to 350° F 


S| 


& © 


For years, American servo motors have been standard 
components in many types of aircraft analog computers 
and missile electronic systems. In addition & their accu 
racy and dependability, their ability to deliver rated 
output continuously in ambient temperatures up to 
350 F has contributed greatly to their acceptance 


AEI servo motors are of 4, 6, or 8 pole type and are 
designed for 400 and 1600 cycle operation with reference 
phase voltages of 115, 57'% or 26 and contrél phase volt 
ages ranging from 26 to 320. They deliver fominal stall 
torques from .6 to 2.9 in. oz. with no load @peeds from 
» O00 to 10,000 rpm 


These motors are available in many shaft configurations 
and can be designed to meet your exact requirements 
For technical information on these and other high tem 
perature clectronic components, write department 
26-JE. 


- AMERICAN 
ELECTRONICS 


Have you heard about the amazing engineering 
opportunities at AMERICAN? 
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LOX rolUl (oi. @eli-ieie). |. | ens 
% COUPLINGS 
QuIcK DISCONNECT 
COUPLING 


CORROSION RESISTANT 
CONSTRUCTION 


LOCKED POSITION 
VISIBLE 


*# LIQUID OXYGEN PATENT PENDING 


CHECK THESE 
DESIGN FEATURES 


\ SELF-SEALING ON DISCONNECTING 


1 NO EXTERNAL LEAKAGE 
ON CONNECTING 


y ONE HAND OPERATION 


y VISUAL AIDS FOR DETERMINING 
LOCKED POSITION 


Naw installed in many of the \ OPERATES FREELY WITH LiquiD 
latest madel NAVY aircraft OXYGEN OR NITROGEN AT - 320° F. 


ESSEX MFG. CO., INC. srt. Louis, missouri 


For Further Information Write Or Phone One Of Our Conveniently Located Representatives 
East Coast Engineering Saies and Service Co. 1405 Northern Bivd., Rosiyn, N. Y., Ph. 3-GOO6 
St. Louise Branch —- 625 Hickory Lane, St. Louis 22, Mo., Ph. YOrktown 6-4815 
Columbus Granch~Lane Hangar No. 2, Port of Columbus Columbus, Ohlo, Ph. BEimont 11-8463 
Ashe and Armstrong Room 16, 6214 W. Manchester, Los Angeles 45, Calif., Ph. ORchaerd 4-6773 
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out, the development group quickh 
discovered that it was practically im 
possible to achieve uniform transistor 
performance characteristics even in 
pilot production They concluded, 
ifter investigation, that the problem 
in large part resulted from lack of homo 
geneity in the germanium. This led to 
further research and the developm« it 
of single crystal techniques 

Still later it was found that tran 
istors were falling far short of the ex 
pectation that they would have almost 
indefinite life After considerable in 
vestigation, the development group con 
cluded that contamination by undesired 
impurities of the germanium crystal 
probably were responsible. But more 
basic knowledge of the specinc con 
taminations and the mechanism of con- 
tamination were needed, so Morton's 
group again went to work with the 
res archer 

I'wo researchers in different ficld 
working independently, hit upon one 
cause of the problem—minute traces of 
copper in the germanium, ‘The search 
for ways to avoid this contamination led 
to development of the new diffusion 
process which also permitted major 
gains in transistor frequency rang 
However, still more work is needed to 
achieve complete understanding of semi 
conductor surface problems 

Because solid-state devices are push 
ing so close to the frontiers of know] 
edge, there must be extremely close liai 
son between researchers and device 
developers. This, Morton said, tak 
place largely on an informal man-to 
man basi Problems encountered by 
the device peopl often raise chal 
lenging new questions and lead to new 
research project 

Much of the work in solid-state d 
vice cd velopment would, in many com 
panies, be illed research This ex 
plains why Morton's group consists of 

many PhD’s and physicist lo 
clop transistor suitable for specifi 
nections the group must understand 
the factors that mtrol amplification 
bandwidth, noise figure, energy level 
ff output and must have considerabk 
knowledge of materials and processing 

While the research people are going 
ifter more basic understanding of the 
Maser phe nomena and seeking a wider 
range of uscable materials, the develop 
ment group is investigating whether the 
device can provide sufhcient gain, band 
vidth and low nois¢ 

Not all developments require con 
tinuing research efforts. One example 

the magnetron. where all of BI 
fforts now are concentrated in the d 
lopment area 

Ihis does not mean that future mag 
netron progr limited to minor im 
provement For example, BIL ha 
developed i new technique for m king 
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Another DALMO VICTOR achievement 








Compact 
aerial 
refueling 
systems 


feature 
DV collapsible 





Drogues 


Dalmo Victor collapsible drogues compatible with 
all hose-type fuel transfer systems, are already 
used by Boeing, Douglas, McDonnell and North 
American in their aerial refueling equipment 
When deployed these drogues provide a stable 
standard-size target; yet they collapse to stow in 


yr 
a 12” « ylinde r. 


All-In-One Refueling Package available soon 


DV’s all-in-one refueling package includes reel, 
hose, collapsible drogus and features an ad 
vanced method of reel control utilizing hydraulic 
and electric servo elements. Special test facilities 
enable Dalmo Victor to deliver this refueling 
packa re operationally tested to pecihc customer 
requirements 

Long-recognized leader in airborne radar anten- 
nas, Dalmo Victor now applies its experience and 
skills to creating advanced aerial refueling equip 
ment. Contact the nearest DV office for more 


St 


jon 
ist. frm _ 


PN Ova eve om ren om es em I 


information. 





DALMO VICTOR COMPANY 


Di on of Textron In 
BELMONT, CALIFORNIA 


I : n, Los Ange : " 6 n 


Fit ER E: Ba t 
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; 


tunable -axial 


which D John Hornb 


‘ s e 
rafting metal skin Sit mejor magacton 
nrst ! ( magnct Tl | 
I id of th Val 


form nember of the 


on glass eyes ge 
At the end of World War II, BII 


decided to bow out of the magnet 
busin Then the W hippan M 
tary Systems group came up wi 

+} 


quirenm nt about three 


outside upplies ippe red 
meet, so BIL re-entered th 
field 
Rough! 5 of the 
groups efforts are point tow 
crowave tubes including magnetron 
traveling wave tube ind backwa 
vave oscillator The remaind 
ceftort is in receiving and storage 
the former for its parent 
tiviti 
Rough! 25 of the de 
ment group ettort ire 
ponsor hip cither 
indirect] through Whippan BI 
undertakes developments for Wh 
only when requirement i 
outside th ompan 
BI rr t devel 
point where Western Eh 
can take over and put 
equipment, into production 
out design, BTL will produc 
quantity In the cas 
mav be as few as 50 
evera! thousand in thi 
tors 
lo permit a smooth transition « 
ponsibility to Western Electri 
to work out development bug 
invariably accompany productior 
This Bausch & Lomb new de ( BI] maimtam 
technologist is vacuum-coating 4 group it several WI proc 
lens 2mm thick with thin films of metallic faciliti For example, on 
salts to increase control of light and color. If the lens departments under Morton is st 
were enlarged to the height of Mt. Washington it Western Electric’s Allentown 


(6,288), the lens coating would be equivalent to a plant where the WE 1 


miuc 


four-inch transparent layer. This submicroscopic sur- ind transistor 

facing method, developed by B&L, makes possible 

miracles in selective reflectance and transmittance of Systems Engineering 
light of any specified wavelengths. Practical applica- 
tions range from color TV to directional control of 
guided missiles. How does this kind of advance tech- 
nology fit in with your contract plans? 


Svstems engineering, a fairl 

iddition to the military vocabula 

in old practice at BI'L, whose parent 
company operate the most compley 
WRITE FOR COMPLIMENTARY COPY OF ystem ever conceived by the hum 
LIMITED EDITION, “OPTICAL COMPETENCE” mind. Function of this vice presidentia 
(on official letterhead, please, indicating area, headed by E. I. Green, can be 
ticle). Bausch & Lomb Optical Co., 86918 summed up as technical planning and 


St. Paul Street, Rochester 2, New York. control 
With several thousand prolific BT 


scientists turning out new techniqu 
ind device 1 central group is needed 
to inalyze the requirement 
A. T. & 'T.’s operation to determine 
which inventions and discoveries should 
be adopted, how they should be ap 
plied, and when 

An important objective is to s lect 


the most worthwhile projects for 
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frunchion 
imticipate future « 

1 requirem of A. T. & 
imcludin the cl th 
ind the Civil Aeronauti \ 

tration im rd to guide BIT 

clopmental effort Since both 
ind dollars play a prominent 


ymmunications, they must be 
| 


} 
id ’ 


Most important, any new 
ents must either be compatible with 
haracteristi of the existing 
must be introduced on an evolu 
wary basi 
Ihe end product of systems enginect 
ictivities at BTL usually is a plan o1 
gram, not hardware Ihe men wh 
rform these tasks must be broad 
| background ‘ 
ive knowledge of BIT 
it and research activities 
CCI problem of A. T. & 


ympanics Ihe men 


pcricncs ilk 


gine ”y traimuns 

BI vetems Engineering 
ded into three general department 

e Systems Studies, a long-rang lan 
ng group headed by M. I Almqu t 

© Transmission & Outside Plant Engi 

neering, under P. W. Bly 

e Switching & Special Systems Eng 

neering, headed by F. J. Singe: 

The last group is the one which 


ing civil aviation communicat 
quirements under Air Navigation Di 

vclopment Board ponsor hip Ihe 
lanning for United Air Lin VHI 


ind-air ommunication network 


1 


immed out by the ‘Transmission & 
Outside Plant Engineering Department 


ANDB Program 


Since 1952, Bell Telephone Labora 
tories has had a small group studying 
vil aviation communications and al 
idy has come up with some interim 
recommendation ilthough the pro 
gram is continuing 

Ihere are many similarities and some 


differences between this problem and 
the ones Systems Engincering usuall 
tackles. As in most A. 'T. &.'l tudx 
the objective was to find wavs to 
prove the efhiciency of the present 
tem if possible, to recommend chang 
that could bi ntroduced in evoluti 
fashion without disrupting existin 
ervice, and to achieve this impr 
nent at minimum cxpens¢ 
Such a study involved an anal 
ting facility operational 
md utilization, or load fa 
tudies of the h 
th pilot 
I contro 0 alwa' 
ominentl I ! inalvsi 


munication problem 
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must 


data link 


BI 


ssist in this education | BT! 
hired Charles Stanton rm CAA A 
ministrator. In the course ts studi 
BIL found that mdr on BI 
troller like human | é pct 
tors, varv widely im the 

ibility 

Out of these stud 
has come a BII 


nd idopti 


Changes Often Operational 


In any product equipped with an en- 
gine, circulating oil system, trans- 
mission gear housing, hydraulic 
system —in fact, anywhere there 
are moving parts in an oil system— 
there’s a place for LISLE MAGNET 
pLuos. Their powerful, permanent 
magnets attract and hold the hard 
abrasive metal particles present in a 
lubricant — protecting bearings and 
other working parts 

The unretouched photos at right, 
taken before and after installation 
in an oil system, show why many of 
the nation’s leading manufacturers 
have standardized on LISLE MAG- 
NETIC PLUGS. Write for full informa- 
tion and test samples, 


before 


Many major airlines and engine manufacturers now use 
the LISLE MAGNETIC CHIP DETECTOR as « quick, positive 
ground check against possible internal engine or auxili 
ery unit breakdowns, BEFORE in-flight failures 

In addition to providing the protection of the Mag 
netic Plug, the LISLE MAGNETIC CHIP DETECTOR can be 
checked for metallic chips and particles (using a con 
tinuity tester) WITHOUT removing it from the in 
stallation, Ferrous material attracted by the powerful 
Alnico magnet bridges the electrically insulated gap 
between the magnet and the body of the Chip Detector 
Only when the continuity tester gives a positive read 
ing does the Chip Detector need to be removed for 
inspection and cleaning. Examination of the accumu 
lated material often indicates the source of the trou- 
ble. Write for full information and test samples 


NE dln 


807 Main Street * Clarinda, lowa 
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Answers to the Toughest Problems 
in Jet Aircraft Cooling... 


—_—_—_—_— 


LIGHTWEIGHT...THINWALL 


STEWART-WARNER 
EAT EXCHANGERS 


Stewart-Warner’s unexcelled experience can be used to meet your heat transfer needs! 


- 

Air-to-air Model 961-A— designed for the 
Hamilton Standard refrigeration system 
used on Chance-Vought F8U-1 “Crusader” 


Ram and blower heat exchangers—designed 
for Stratos refrigeration system used on 
Boeing B-52 


Air-to-cir Model 994-A — designed for North 


Oil-to-fuel Model 983-A, stainless steel 
American's F-100 “Super Sabre” 


tube bundle—designed for Lockheed 
C-130 “Hercules”’ 


The South Wind Division of Stewart-Warner pioneered the 
development of heat exchange equipment for heating modern 

aircraft. Now South Wind is the leading producer of heat ex- 

changers for cooling. Lightweight thinwall units in both stainless DAANER| 

steel and aluminum -—either air-to-air, air-to-liquid, or air-to- 

evaporating-liquid—are being designed and fabricated for a wide Sosith Mind 
range of new and important uses. If you have a heat transfer ane 6 ran oor 

problem, South Wind engineers can help you solve it. No obliga- ae... ... 
tion. Write to South Wind Division, Stewart-Warner Corpora- 


tion, Indianapolis 7, Indiana. 
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ommunications problem the system 
ngineering group found itself analyzing 
rafhe control operating procedures 
One of BIT current ANDB 
for a tem cnginccring 
recommendation for providin 
tem of communication 
vide voice, data link, fa 
mil ind transmission of radar and 
ner pi torial data 
Studies to date emphasize that ri 
tion communication channels are 
overloaded while others ha rel 
ly low utilization This suggest 
he po ibility of using technique le 
xd for telephone exchanges to 
the load among all available chan 
ind thereby raise utilization of 
r facilitn 
tems engineering group also 
king vith CAA Pechnical 
lopment Center to develop tech 
crmit automatic storage and 
raft flight plan data and 
ume weather di 


1x tem 


Military Systems Groups 
Within recent months Bell ‘Tel 


one Laboratori has divided its mil 
tem ictivitics at Whippan 
) cach he ided by 1 Vice 
Hough and W 
all of the work at 
under direct military con 
itel 0 i ind 


Au 


or re ponsibilit 
three general depart 
ment 
¢ Guided Missile Development, headed 
L.. W. Morrison 
¢ Military Systems Development, un 
( J. P. Molnar 
e Military Engineering, under J. M 
W 
x for the SN 
tem, BT 
il ile bu 
unique 


I ymugh 


militar n 
not tten 
! dete contracto 


than four pcr- 
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PIONEERING } OU 


Long range 


Short haul 


Small twin 


Single engine 


PIONEER-CENTRAL 


now builds flow meters for every capacity 


Pioneer-Central, acknowledged fuel rai 


flow systems ft rdiquarte! lor com 


mercial and military aircralt ol ¢ 
de scriptuiol I 
to include priva 
airplanes is Well 
1 Bendix 


Pioneer-Central Division 


DAVENPORT, IOWA 
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See eee rane beeTeTeweTee de 
‘ 


; nt of their scientists cach year, com 
: ured to an average of 10-15% for the 
; rest of the avionics industt 
: Military systems engineers in BIL 
usually have considerable breadth of 
: xperience within — the laboratories, 
: vhich makes it easier to shift them 

cw programs. It also tends te 

orking relation between diff 

oup ind department Morn 

1eve because they share a 


BIL heritage and experience 


ustles for Uden. tae 
; Douglas Aircraft Co. is a sub 


tractor to Western Electric and BI 
n the Nike. Hough and Morrison em 
phasize that the marriage has been both 
i happy and a successful one. One rea 
on is that Douglas’ philosophy coin 
ides with that of BTL: each prefers to 
operate in its own specialized field and 


p USTLER : has no desire to invade the other 
; lhe Nike program has so far proved 
: to be a “solid program,” without the 
peaks and valleys that have plagued 


other missile programs, Hough points 
out 


Everyone in Aviation is talking about THE B-58 ' : ' hey He expects it will be a continuing 
HUSTLER — its amazing performance — and the : program which will see the introduc 
speed with which it was developed from con- P ‘ tion of new and improved technique 
cept to prototype flight. To meet this speed, 2 ind he does not expect any tape ring off 
Convair was given freedom by the Air Force to ; ye 

in the foreseeable future. He adds that 
select their own components from the vendors d ; Bell Lal ' ame On. chan +] 
best qualified to design and deliver on sched- , r : a ee ories plans to stay u K 
ule. Convair engineers chose Hokanson ground hig missile hel 
support air conditioners for the vital work of Morrison 
pre-flight check-out and testing. 


s department now has about 
125 engineers on the Nike program 
modest for a program of this scope, 


These support air conditioners were rushed even though the workload is down 
through design and production to meet the from earlier peaks But Morrison 
scheduled first flight of the B-58, utilizing ce points out that there is considerabl 
Hokanson's technical know-how and years of upporting effort elsewhere in the lab 
experience in the field. There was no time for . oratorie 

experimenting just time for results; The . 

Another military systems group, re 
first air conditioner was delivered ON av 
SCHEDULE; AND the B-58 was flown porting to Tinus, is located at Western 

Klectric’s North Carolina plant wher 


ON SCHEDULE! 
the Nyke guidance systems are manu 


Exacting requirements for pre-flight checkout Hokanson's model 707 factured 

are necessitated by the B-58's mass of auto delivers 120 Ibs. of air per I his group perform the familiar 

matic electronic controls, Hokanson’s model minute at 8 psig and tempera- liaison function to smooth the transi 

707, built for the purpose, more than meets tures of 20° and 40°. Any tion from development ind design into 

these requirements combination of volume, tem : 
perature and pressure can be 


automatically maintained : 30,000 Nike ‘Firings’ 
: Because the Nike is an expe 


, stome ; , 
Other Hokanson customers 4 hot iftair, it would be extremelh 
include Boeing Dougias, . 
Hughes, Lockheed, Northrop : 
Navy, Marine Corps, Army, Air : eather the data thev need to determin 
Force and Atom Energy P 


OKANSON Commission. . how the missile will perform aval 
: of ct \ 


manufacturing 
ave 


to hr enough to enable designers to 


al 
aricty targ ind under a ricty 
if condition 
BIL designed and built a Nike mi 
: : ile system simulator which fully simu 
andle your requirements for : | lates a Nike attack. It has “flown 
: 100 simulated Nike missions and can 


commercial and military : | handle 150 per day. To assure that th 
imulator performs the Nike mission 


air conditioning support equipment. ene was “yeni peeitaca gga ~ gue 


data from actual Nike runs made at 


write or phone c. G. HOKANSON co. INC. White Sands to correlate and calibrate 


2140 Pontius Avenue, Los Angeles 25, Calif. / BRadshaw 2-3268 it 


{) 


Now the device can be used to simu 
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late attacks that would b« impo 
to make—for example, a Mach 2 | 
fiving at 100,000 feet—and thus to p 

t Nike performance against ta 
of the future 

Another useful application is in de 
termining the best maneuver that onc 
of our bombers should make to get 
iway from an enemy version of the 
Nike 

An equally important simulator 
task is to provide speedy evaluation of 

effects of proposed Nike changes 

or modifications on its performance un 
ler a wide range of conditions. Such 
data can be obtained with the simula 
tor in a small fraction of the time and 
st, that would be required if actual 


missions had to be run 


Ballistic Missile Guidance 

One of the major activities in Mol 

Military Development department 

is development of guidance systems for 
two of the Au Force three ballistic 
missiles 

Hough will say only that these guid 
ince system efforts employ some of th 
t chniques developed in the Nike pro 
Pram 

Balance of thi department WOTk 
is devoted to deve lopment ot new ferro 
lectric device delay lines piez cle 
tric devices and transformers. About 
half of this work is under military spon 
oI hip the remainder for A. T. &'] 
needs 

One program is a fundamental stud 
of quartz as a material to better unde: 
tand its characteristics. A typical que 
tion is: why does synthetic quartz have 
i lower “Q” than natural quartz? Arm 
Signal Corps is sponsoring the quartz 
tud) 

Another, under USAF sponsorship 


med at devel ping miniature high 


temperature transformer Knowledg« 
nd technique coming out of thi pro 
gram will be made available to tran 
former manufacturer Still another 
gram sponsored by the Signal ¢ Ir] 


ved a stud f component that 


) 


failed in military equipments to 
tablish basic cause of failure and t 


] 


mmend remedial measures to com 


ponent manufacture 


Projects for Signal Corps, USAF 

1 hie Militar Svstem kenginecring 
Department, headed by J. M. West 
) some wa resembles a military ver 

n of the | tems engincernneg 
tivif' 

ne current mtract, for exampl 

i study for the Signa! Corps te 
termine the kind of communication 

tem which will be needed by a high] 
mobile army organized for nuclear wat 
re 

Another recenth completed program 
for Rome Air Development Center was 
1 studv of the USAF’s present global 
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... meet the Farr Docralt 


team of turbomachinery experts 


Turbocraft’s Technical staff is made up of experts in the 
design, development, and manufacture of practically all 
items in the rotating machinery field. For consulting work 
or for “crash” development, contact Turbocraft today, 


e High speed pumps with exceptional 
suction characteristics 
(High suction specific speed pumps) 


© Turbopumps for all types of Rocket 
Motor or Jet Engine applications 


® Fuel and Acid Booster Purnps 
© Jet Purnps and Ejectors 
© Complete Auxiliary Power Units 


® Mechanical Seats for High Speeds, 
Pressures and Temperatures 


Rotating Machinery Components for 
Nuclear Power Systems 
Mechanical Liquid Metal Pumps 


Pumps for all types of Cryogenic 
Representative turbine Liquids, 1.0. Oxygen, Mydregen, 


driven fuel pump Nitrogen, ete 


Designers and Manufacturers of High Speed Turbomachinery 
for Aircraft and Missile Systems 


! 
! 
! 
| 
! 
! 
! 
! 
! 
! 
l 
! 
! 
! 
1 
© Gas Turbines and their components 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 


FOR MORE INFORMATION CONTACT 


Farr Bbocratll 


492 East Union Street 
Pasadena, California « RYan 1-5253 
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MISSILE SYSTEMS THERMODYNAMICS 


Weapon systems activities under Lockheed’s management are encountering 
thermodynamic problems of a most advanced nature. Projects at the 

Palo Alto, Sunnyvale and Van Nuys organizations present unusual scope 

for achievement in thermodynamics areas including: Boundary layer 

and heat transfer analyses in hypersonic flow fields such as pressure gradient 
and real-gas effects; analysis of thermodynamic performance of missiles 

in continuum flow, slip flow and free-molecular flow; calculation of transient 
structural and equipment temperatures resulting from aerodynamic 

heating and radiation; specification of ground tests and flight tests required 
to verify and improve thermodynamic design of missile and weapon 
systems; analysis and interpretation of thermodynamic ground test and 
flight test data. Inquiries are invited. Please address the 

Research and Development Staff, Sunnyvale 17, California. 


Aecrothermodynamic Staf} members discuss heat flux during reentry of a 
hypersonic vehicle. Left to right: J. 1. Osborne, aerodynamics; R.G. Wilson, 
thermodynamic research; W. E.. Brandt, thermodynamic analysis; 

Dr. L. H. Wilson, Thermodynamic Section head 


Ib beed 


=. 
MISSILE SYSTEMS DIVISION 
LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO + SUNNYVALE + VAN NUYS 


CALIFORNIA 
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communication facilities ane it ré | 

quirements. Still another program in LIFE sy NO PROBLEM 
thi department involves development 

ot plans for integrating and intercon 


necting a number of Nike installation WITH 
PRECISION 


Another group is working with Linco 


L.aborator ind Wester Klectni t Ec 
(tory an cm | , POTENTIOMETERS 


devel yp tec hniq ies for testing the com 


plex SAGI ub-sectors 


Exploratory Development 


I he depart nent ictivitie il 
clude exploratory development 
Wal Il radi il ill-transistor airborne 
digital omputer developed under 
lores rship. Another 


opment of new 


rh Military Svster ! 
I it Whippany ided / 
l onsists of two ge 


’ 








{ | l¢ p 

e Military Electronics Development, 

headed | W. H. ( Higgins, has s 

ral 1 r detens program including 
ita link system for \ 


irtine 





















































iri 1 Domi g iVigation te! 
USAF whicl ) digital con 
techniqu ft 1 an the 
program 
Ihe department also is contributin 
to the Nik d ballistic missile guid 
ince program 
¢ Military Design Engineering, unde: 
] Ht. Bedell provide 1 number of 
to all departments at Whip 
Cit pecialized d ili 
preperation Of in Take for instance a recent test report on the 
ind environmental test TIC Type ST20, a 2-inch, low-torque, ball- 
bearing precision potentiometer. The life 
test was conducted on a standard 6500 ohm 
unit. At 30RPM the ST20 was subjected to 
700,000 cycles, reversing direction every 50 
minutes. The linearity graphs shown above 
show the before and after of the ST20's 
independent linearity. As can be seen, the 


linearity change is imperceptible, 


tationed at W tern 


(carolina tu 


i pa 


Some of the change in linearity after the life cycling can 
be attributed to change in effective resolution due to 
contact wear. Other results from the life test indicate less 
than 100 ohm equivalent noise resistance except for one 
spot, where it was less than 1000 ohms. The 1000 ohm spot 
was of such short duration that the linearity recording 
did not pick it up. Test Summary: The ST20 will 
pertorm with only infinitesimal degradation 
for over 700,000 cycies. If it’s long life at full 
precision performance, that you want, specify precision 
potentiometers by TIC, 


TECHNOLOGY INSTRUMENT CORP. 


543 Main Street, Acton, Mass. COlonial 3-771! 
West Coast Mail Address, Box 3941, No. Hollywood, Calif. POpler 5-8620 
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SEVEN STORY Vanguard test stand and check-out tool at Baltimore. New facilities also include 200-ft. sq. aircraft test hangar. 


Martin’s Research Is Broad, Varied 


By Evert Clark rc} lopment for the next 


Middle River, Md.—Martin Aircraft Co. does research and development Orlando Division was created prima 
on a number of levels and for a variety of reasons—including a conviction lv for the manufacture of the Arm 
that basic research must be encouraged and increased as a national resource, urface-to-surface mi 
and a belief that it can be done on a profitable business basis. Iherefore its mission 

Research and development at Martin nd development 
breaks down traditionally into funda cstablished Martin-Baltimor new divi ilso in the applied area 
mental—done by its special subsidiary ions have been created within the past fundamental research ( 
Research Institute for Advanced Stud ear and a half at Denver. Colo. and fill some of the gaps in development of 
Ting incl ipplied which is done by in Orlando, Fla future weapon systems 
lmost every de partment in th parent Denver Division's primary mission i The overriding philo oph through 
compan kngineering Division development of the si SAF inter ut the company is that res irch and 
Martin has become increasingly di ontimental ballisti le. the ‘J levclopment 1 everybody's busine 
versiied ay to location,’ as well as im With thi is it cd What some researchers at Martin call 
produ t linn In addition to the long efforts will be large] rf ipplhic breakneck technology” ha oraciou 
ppetit for new knowledges Out 
ften thi ippetite can m ither be fi 
fied with existmg knowledge nor be 


7 talled long enough for the needed bit 


of information to present themselves in 
the normal course of di I 

lor this reason, technical section 

the departments in the Engineering D 

ion devot ome effort to research 
nd development—much of it for apph 
ition to problems of the immediate or 
near future, but some of it aimed well 
thead of the need 
Aside from the fundam«e 

lone by RIAS, resear 

nent at Martin are 

ral ditterent wavs organiz 
@ Building block research 

flort of the technical se 
large it is dom 

wed and no back-up 

ittempt to build up 
bility ll speciality 
that done inside 

Lorn und work that is the 
province of some out ide firn 

iC ted for 


ARMY'S surface-to-surface Lacrosse is manufactured at Martin's Orlando Division. An ex imple of this is found in the 
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Electroni Department, which has se 
tions for tem design, mstallation de 

n and equipment desigiu plu ’ 
SCTV ICS echion and a program planning 
staf 


some d clopment is done on m ; _ 


ponent part h as displav tub« it —— 
ne | ne on radio part Again, no ee 8 ——_ -~ 
transistor work is done because other 


e better p pared m this are but d ; — » 


pment é ircuitry mught be 


handled withu department | ay a a¢ ea 6 


Ke lectroni lso fairl typical of 
the other depart it n tl mount 
of effort it puts on research and devel ORO nc cee el, wat 


opment—approximat ly 10 of its per DENVER Division's new $10 million plant is developing Air Force Titan ICBM 
nnel and about 10% of its budget 





Sat r ; 
. b « . 
Martin Sponsors Most Work oe. 
Building block research. which takes atta ; 

its name from the fact that it attempt 


to fill in the b K space in the p ramid 


that represent 1 weapon ystem ! 


ponsored largely by Martin itself 
Breakdown is roughly 30% contract 
ponsored government agenc 
by the ompany 
More than 200 emploves of the En 
neering Division put most of their 
cftort on this tvpe of research and fol 
low-up development. Total pet onnel 
involved is about 6% of the division 
\ ork for 
© Research on a project basis. Once a 
Martin design program reach the 
tage where a contract has been ob 
tained it become 1 specif project 
within the Project Department, and a 
vir in Operation Manager—becom 
ilmost ompany within the com 
Specih campl ire the P6M Sea “ss 
Master project IM-61 Matador, B-57 = 


bomber and Vanguard satellite vehick TEST STAND No. | for Titan is separated from manufacturing plant by mountain, 
| h ha oyect engineer for research 


i 


yect cngincer like th 
in draw on the 
f the technical depat 
n its for upport 
© Research coordinators in cach depart 
to guid ind draw together the 
t irchers in their section 
© Research and development coordinat 
tt Onh ibout three 


mimittce 


nN iderabl inpor 
tructure. Headed | 
made up 


from the 


ordinati 
m technical de 
mimutt keep qual 
manufacturing research 


entative breast of idvanced DENVER facilitics, located in foothills of Rockies, include this cold fh laboratory 
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Be -Tedalaller-1 
Management 
Tale 
Systems 
‘alo}ial-t-iglale 


In systems engineering work, it is necessary to bring together 
a team that includes scientists and engineers of a wide range of 
technical specialties. In major weapons-systems projects, such 
teams will include hundreds of scientists and engineers 

But the assembly of a large group of scientists and engineer 
no matter how capable they may be individually, does not of 
itself ensure good systems-engineering performance. The caliber 
of the project management has a major effect upon its tech 
nical accomplishment It is not easy to coordinate the activities 
of large numbers of scientists and engineers so as not to stifle 
their creativeness on the one hand, nor to permit the various 
development sub-efforts to head toward mutually incompatibl: 
objec tives on the other. 

Of primary importance for good systems management is the 
philosophy underlying the selection of the Supervisory person 
nel. The head of a technical activity should, first of all, be a 
competent scientist or engineer. A common mistake — nearly 
always fatal in systems work — is to fill such positions by non 
technic al men who have been trained only in management 
tec hniques. In the highly complex activities of major systems 
work, what is required is technical management, and of the two 
words, the word technical must never be overlooked. 

In the selection of scientists and engineers for technical man- 
agement, it is essential that the men chosen be broad in their 
training and approach. Each principal department head, for 
example, must have a good basic understanding of the technical 


facts of life of the other departments. When these people get 


pe 1k a common langu age and underst und 


that proper decisions can be made on the 


toge ther they need to 
each other's fields, so 
many interrelated problems that come up. The higher the or 
ganizational responsibility of a technical manager, the more 
important this factor becomes 

} 


The Ramo-Wooldridge Corporation is engaged almost entirely 


tems work. Because of this, the company has assigned to 


entists and ¢ ngineers more dominant roles in the management 
ind control of the business than is customary or necessary in 
most industrial « rganizations 

Scientists and engineers u ho are experien ed in Systems engi- 
necring work, or who have Spec ialized in certain technical fi lds 
but have a broad interest in the intera tions between their own 
pec lties and other field > 


? 
are invited to explore openings at 


The Ramo-Wooldridge ( orporation in 


Guided Missile Research and Development 
Aerodynamics and Propulsion Systems 
Communications Systems 

Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Basic Electronic and Aeronautical Research 


The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE BT. + LO8 ANGELES 46. CALIF. 


Circle Number 212 on Reader-Service Card 





LACROSSE 


hin log 


thinking 
lenden l iWwa' 


ph 
ilthough 
feel the tw methods 
mixed 

Martin pr 
hap it bigg« t 


if least i ral 


tem 


ilu 1 


that 


ustomer in 


out 


number of ] 
ror ictuall yperated “ 
weapon tem oncept 
Air Fore Ithough with | 
emphasi 


With 


yfance 


iMa ter 
Martin weapon 
bought n the 
ided the « 
tem, the ¢ 


the S« project 
iwc! 
\n 


first we ipon 


lores pro ngine 
Technical Departments 


lechnical department 
king ng Divi 


aqua ( 


ince! ion form ; 
| nginect 
te pe 


pr 1¢ 


® Advanced ck sign, 


; 
1 


t 

\ . ; 

© Project department, wit! 
the P6M, ‘TM B 

ind » ! Pr 

e Flight test, 

| ; \ ; 
t Airw t 


' ‘ ; eeves ne DCI 


¢ light dynamics department. Si 


| 
if | 


| 
| i i 
® Structures 


} 
ii 


; te ; } , 
il} ciCcsivn 
> 
e Product design. Sections a 


june J 


AVIATION WEEF 


telemetering shelves are 


« 


md pr 


longe I 


cngincs, W 


Onvall 


inspected, left, tail cone 


lu 


from organizat 
toward organizati 


Martin CXC 


th the 


than 
public 


tr in 
tem 


nati 
1 
ncTrca 
ror it 


8-58 


RADIANT hiecating with 


assemblies 


ovet 


are 


200 kw 


riveted in 


temporary 


output tests construction 


facilities at 


@ INDUSTRY 


Oh lando 


Baltinneone 


specimens it 


255 





To voice the world’s 


The shipboard and battle-announcing needs of a 
submarine pose problems that just “standard” 
equipment can’t meet. 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture. 

Power must be adequate, yet compressed into 
the smallest possible space 

Dependability is relative to such factors as 
cruise distances never before attempted by under 
water craft. 

An example of products meeting such prob- 


newest submersibles 


lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea 
wolf, built by our associate division, Electric 
Boat, and “voiced” by Stromberg-Carlson. Here 
standard components were re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort 
Similar equipments also serve the land and air 
arms of our country’s military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed 


SC STROMBERC-CARLSON GD 


am A DIVISION OF GENERAL DYNAMICS CORPORATION 


General Offices and Factories at Rochester, N.Y West Coast plants at San Diege and Los Angeles, Calif 
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de ign, equip nt and furnishing pro 
ducibilitv. nuclear svstems, human 
factors, integration, advance design 
projects, production project, and staff 
ection 

@ Electro-mechanical department has a 
technical staff, and servo, mechanical, 
electrical and armament and ordnance 
ections 

@ Operational support systems, vith 
product utilization, clectronic support 
quipment, mechanical and support 
echion 

¢ Design support, with presentations 
engineering facilities, project support 
product support, nuclear support and 
cngineering library sections 

@ Electronics, with a program planning 
tall, a service ection, and three se 

tions which are further subdivided 
These are Electronics Svstem Design 
Section, broken mto configuration 

tem function, analvsis: Electronics lh 

tallation Design, with nuclear, radio 
frequency and installation; Electronix 

.quipment Design. broken down into 
omponent data system. vigatu 

ind guidance ind electronic 4 


lidl mice 


Advanced Design Department 


Advanced Design Department's mi 

n can described as putting th 

TL ’ of the technical cde 
partments together to try to win com 
etitions with them 

Ihe job is to develop ideas far 
cnough to sell them as contract (once 
the become contracts they become 


} 


rojects, acquiring project managers and 
operations managers, and Advance De 
ign goes to work on something els 

\ small percentage of Advanced D« 
ign’s work is paid for by government 
research and development contracts 
Ihe rest i upported by the compan 

Stimuli for the work are 
@eNew knowledge, whether it comes 
from the research done in the technical 
departments, from RIAS, or from out 
ide sour Advanced Design's job 1 
to know about it and apply it 
@ Desire of the customer. Bulk of the 
department tud ie done on r 
quests generated by the government 
Although few of these are backed b 
ontracts, Martin—like other aircraft 
companies—has access to long rang 
planning of the services and is encour 
ied by them to propose ideas for new 
capons and weapon systems 
* Knowledge that could be exploited 
if it were in hand. Considerable effort 
devoted to finding solutions to long 
tanding probl m lor example analy 

have been carried on for the past 
vear of possibl modes of propulsion 
Mathematical and theoretical analysis, 
though a small percentag of the de 
partment s total effort, plays a large part 
in this area 

Advanced design, so far as its exist- 
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TIME DELAY 


Shown below is the new 
catalog of The A. W. Haydon 
Company describing ali of 
the basic types of units 
availabie and many of the 
““speciais”. included in this 
25-page catalog are 60 pho 
tographs of timers, 30 di 
mensional drawings, and 50 
charts and diagrams. This 
complete catalog will be 
supplied on request. 


C 


the 


A. W. HAYDON COMPANY 
offers a COMPLETE LINE of... 


* STANDARD ona CUSTOM DESIGNED 
TIMING MOTORS ona DEVICES! 


for military and industrial applications. Illus- 

trated are some of these units . .« any can be 

modified to meet your specific requirements if the 
* basic design is not adequate. 


GOVERNED 


GENERAL PURPOSE ADJUSTABLE 


a) 


Long a pioneer in the timing field, The 

A. W. Haydon Company is prepared to assist 
you in solving your timing and control 
preblems. When a solution to your problem 
has been reached, The A. W. Haydon Company 
is prepared to follow through with production 
geared to meet your requirements 

whether a basic timing unit or a highly 
specialized device is required, 


“A.W-HAYDON Company 


7 992 woRTH ELM STREET, WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electro-Mechanical Timing Devices 
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POWER.siu itv in 
GENERATORS 





ror CONTINUOUS orn 
STAND-BY POWER 


CONSOLIDATED designs and manufactures generator sets, 
fulfilling civil defense, industrial, commercial and military 
needs both here and abroad. > » The conception and 
production of generator sets for so wide a variety of uses has 
given CONSOLIDATED engineers an unmatched arsenal of 
experience in evaluating customers’ individual requirements 
and formulating special design specifications to meet them. 
>» » Our Generator Set Division, staffed with experienced 
engineers is anxious to discuss your particular needs and ad- 


vise you of the best possible generator set for your application. 


Free! Descriptive brochure of continu 
ous and stand-by power units. 


_ 
CONSOLIDATED 


Oreseet.Oec.c_e@ecTrriccoORPORATION 


rT am f*e#eoerme , e@eeseuseest.tieevwree#eé##?® 


BRANCHES DALLAS. TEX. © DAYTON. OHIO © LOS ANGELES. CAL. © WASHINGTON. D. C. 
IN CANADA @ REXDALE. TORONTO 
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ence as a separate department goes, 
sprang from a special group set in 1946 
to get into the missile field early. 

Irom a Pilotless Aircraft Section, th 
group grew into the Advanced Design 
Department which now has about 350 
cmploye Karly efforts of the section 
ind department were Matador, the 
first operational USAF guided missile, 
and Viking, the first successful large 
research rocket 

Missile programs now embrace all 
three services 

Advanced Design sces its job as largely 
one of management, with detailed work 
coming from the technical departments 

Just as the Engineering Division's 
philosophy is that research and de- 
velopment is everybody's business, so 
this department wants everybody to 
take part in advanced design work 

Heavy traffic of engineers through the 
department from the other technical 
departments is one aspect, but another 
is communications with other parts of 
the company outside the Engineering 
Division 

Considerable coordination work is 
done with quality control, tooling d 
partments, service people, and so on. 


Inter-Company Communications 


Primary aim of this widespread 
communication network is to avoid hav- 
ing to “sell” Martin’s own new ideas 
and new projects to the rest of the 
company. In some aircraft compani 
new proposals “come cold out of en 
gineering’ —often to get a cold recep 
tion in the rest of the plant, Advanc 
Design officials say 

Department philosophy is one of em- 
phasizing solutions to practical weapon 

tem problems in a short period of 
time, rather than empha izing what it 

ills “dreamwork.” It does not try t 
ell 20-year development programs t 
the service At the ime time, one ol 
its efforts 1 iccording to one section 
chief to make the pace ship re 
pectabl Ihe departm nt feels tha 
1 good many of the probl n 
travel are purely mechanical 

'ypical of the di partment 
ireas of interest are 
© Escape systems. ‘This is considered of 
primary importance. Although there is 
ome government sponsor hip the 

mipany 1 supporting most of the 
\ ork 
© Cooling and protection of structure 
@ Overall increase in airframe and cle« 
tronics realiability 
@ Delivery of warheads at very high 
speeds 

Recently separated from other work 
in the department to give it more em 
phasis is air defense, which deals with 
both aircraft and missiles and covers 
logistics, ground control, et 

Martin believes that strategic w ip- 
ons will soon have reached full cap- 
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TF-2 FUEL LOW JET FUEL FLOW MEASUREMENT SYSTEM 


TRANSMITTER 


on ae 58 pe « TF-2 Fuel Flow Transmitter for each J-57 Turbojet Engine on the 8-52 








MAGNET 
SEAL 
MAGNET 





SPRING 





Fuel Flow SIGNAL 
exerts pressure OUTPUT 
proportional to 

rate of flow 





AIR FORCE A-19 
INDICATOR 


Lach TF.2 is Waked to 2 separate AF 


ee 118 fate of Feet Few Indeaer 





ELECTRICAL OUTPUT SIGNAL SERIES ADDED 





POWER INPUT 


IF-1 RATE OF FUEL FLOW 


TOTALIZER INDICATOR 
(wa Force f *4 





Norden-Ketay Fuel Flow 


Measuring System Totalizes 
Fuel to Eight B-52 Engines 
on ONE IF-I Indicator 


Is your problem accurate read-out of rates of fuel flow? 
Consider how Norden-Ketay instrument design simplifies 
this system for precise measurement of large volumes of 
fuel to the cight engines of Bocing’s new B-52. The IP-1 
Indicator, matched with 2 to 8 TF-2 Transmitters, registers 
up to 100,000 Ibs./hr. with extreme accuracy over the entire 
range. 


Rate of fuel flow against a vane actuates a linear synchro 
transmitter in each TF-2, producing an electrical signal pro 
portional to its angular displacement. The total of the eight 
synchro signals oppose the voltage from a linear synchro in 
the IF-1. The difference, or error signal, is the input to the 
amplifer 

This amplified error signal drives the servo motor, which 
rotates 2 gear train positioning the pointer and linear syn 
chro. The synchro, as a feedback device, produces a voltage 
equal and opposite to the input signal, and nulls the signal 
at the amplifier input. 


Write to instrument and Systems Division, Wiley Street, 
for Bulletin 424 containing additional data on Norden-Ketay flight instruments 


Again, the inherent advantages designed into Norden-Ketay 


instruments have improved system simplicity and reliability 


TF-2 SPECIFICATIONS Weight 7.0 ibs. max. Range 0 to 12,000 tbs. /hr 
Accuracy: 75% approx. Operating temp. r e 55° to +121" C. Alti 
tude 1,000 to +80,000 ft. Pressure drop less than 3.0 psi. Pressure 
sealed. Meets MIL-1-7477A (ASG) and MIL-£-5272 


1f-1 SPECIFICATIONS — Weight 2.8 ibs. Range © to 100,000 ths. /hr. Ac 
curacy: *1% epprox. of full scale. Altitude 1,000 to +80,000 ft. Oper 
ating temp. range 55° to +70° C. Response time: 20 seconds 
Hermetically sealed. Meets MIL-|-7491A (ASG) and MIL -£-5272 


man's 


NORDEN 











Milford, Connecticut Sales Offices: Stamford, Conn | Chicago 
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t* 
complex aluminum sand casting 


for high 
temperature 
applications 


intricate internal core¢ assages for above casting 


This extremely complex aircraft valve body is currently being sand cast 
by Rolle in two aluminum alloys 5576 and 356T6. But as part of a 
continuing program of casting research, Rolle has also poured the piece 
with equal success in ZRE1 and A-142. While A-142 does not yet have 
the acceptance of many other alloys, Rolle is extremely interested in 
its possibilities in high temperature applications 

The valve body is an ideal test piece for such research. Few castings 
offer a tougher trial of as-cast properties. The many small diameter 
passages through the piece demand intricate tube coring as well as the 
more conventional sand cores. The tubes are removed after casting 
by a process developed in Rolle’s Research Laboratory 

Whether your needs are limited to conventional alloys and casting 
techniques, or demand unique experience in high temperature alloys, 
intricate tube coring, etc., you'll find Rolle an ideal source of aluminum 
and magnesium sand, permanent mold, shell, and investment castings 

FREE 57-PAGE CASTING ENGINEERING HANDBOOK helps you design 
and specify aluminum and magnesium castings. Available on letterhead 
request. Write for your personal copy. 


wom waters RO OLLE 


MANUFACTURING COMPANY 
309 Cannen Avenve, Lansdale, Pa. Lansdale 5162 
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Damping j maintained ¥ u water 


} 
a mHovel itrange 


So small | \ between the 


a concentric cylin« me iunism. The DR 


(2” dia. x 23/4”) ’ / constant can be set to st - mer require 


ments within 0.1 of criti 


MODEL 55,000 CHARACTERISTICS 


@ SHOCK: 150 G 

@ VIBRATION: 25 G to 2000 cps 
ACCURACY: +%% full scale under severe 
vibration 
POWER PICKOFF, Excitation 26V, 400 
cycles. Inductive pickoff with 500 ohm out 
put impedance provides high power signal 
output for this size gyro 
HIGH SCALE FACTOR of approximately 5 
volts per degree enables use of minimum 
gimbal deflection, yielding high natural 
frequency. 
MOTOR EXCITATION: I15V of 26V 
3 phase, 400 cycles 


Write to 


GYROMECHANISMS DIV. 


Norden-Ketay Corp 


Halesite, Long Island, N. Y . N IK 


for engineering evalu 


ation and adapt ation N O R D E N 


of this or other gyros 
to your requirements 


Sales Offices: Stamtord, Conn. * Washington, D.C. * Dayton, Ohio * Chicago, til * Los Angeles, Calif 
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HIGH PURITY LOX 


... New, Dependable, 
In-Plant Source Assures You 


Continuity of Supply 


QO), location” generation can be the answer to all 
of your present and future LOX needs. High purity 
oxygen, produced right in your own plant as you need 
it, eliminates the major problem of interruptions in 
upply. Generators built and serviced by Air Products, 
Incorporated, assure you a completely dependable 
upply—on tap 24 hours a day—to keep your opera- 


tions uninterrupted 


Highest purity maintained in the production of 
LOX and other gases by Air Products generators. And 
their built-in flexibility permits expansion of capacity 


at any time allows for vour future need 


We at Air Products are specialists in eryogenics—low 
temperature processing We design manulacture 


erect and operate low-temperature processing plants. 


Many others are taking advantage of the Air Products 
approach “on-location generating facilities de- 
igned to take care of present and future LOX need 

Detailed information ts availabk ipon request Your 
inquiry is invited. Air Products, Incorporated, P.O. 


Box 35, Allentown, Pa 


other Produce. 


- INCORPORATED 
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the cost of research should b 
spread around also. Industry Vis being 
illed upon by the services to put mor 
ind more effort into basic research, but 
RIAS sees no reason why bankers, | 
laborers, retail merchants uldn’t 
the same 
On these last two point Martin 
executives felt that successful opera 
tion of a company like RIAS would 
do two things 
e Broaden industry's interest in basi 
research by proving that research « uld 
| elf-supportin in addition to pro 
viding indirect benefit 
¢ Bring fundamental research 
the open, emphasizing and enco 
the idea that it i 1 vital 
ource to be upported b mn 





nt to a much iter degree than 


it is now, primanly through the Ne | Yoy don’t need 


tional Science Foundation 


ponsored whereve po ble : . a light touch 


under the direction of th cn 


nee benefits of really fundam ve to keep from 


- ich apply so much more broadly in . bd 
than to we ipon alone stripping thre ele LG 
eee VSO 


RIAS’ Appeal 


RIAS “is not interested in product Th ad 
Screw-Threa 


development ind not mterested im 


being a charity peration Bender said 
Inserts 


Its aims operation ind atmo phere 


imilar to the Institute for Ad 


vanced Studies at Princeton Universit 
Precision-Formed 


c cpt that it engag in cxperim ntal 
} Stainless Steel Wire Inserts 


nce as well as theoretical 
Produce Permanent Threads 





lacilities are modern and adequate 
Location now is downtown Baltimor ‘ in Tapped Holes 


but RIAS hope to move shortly t ‘ re No need to worry about too much 
undisclosed location nearby i ‘ load on tapped threads when you 
RIAS ippe il as far as the researcher , f use Heli-Coil Inserts. They with 
. oe ; stand excessive torque and, even in 
soft metals, bolt will shear off be 
fore female threads strip. Thread 
| motivational condition ; life is increased corrosion, seiz 
It att mpts to maintain an academ ing and galling eliminated. Heli-Coil 
pmosni but tl nant s of teaci 4 Inserts allow designers to use stand 
MOSpHcn int oaier-mrns ay ard bosses, lighter materials, shorter 
ing chores, et ire eliminated. RIAS and fewer fasteners—save time, 
guarantees inde pe ndence in electing ’ space, weight and assembly costs 
work and continuing project ind : : Mail coupon for complete data, 
Also ask for information on the 
NEW Screw-Lock Inserts which 
ind attendance it prof il give all benefits of the regular in- 
ciety mecting sert plus an internal lock. Use in- 
Its investigation re sh iped largel / stead of lock nuts, lock wiring, etc 
by th rescal I if hare Cseneta *Reg. U.S. Pat. Off. 


fclds of work ar | ¥ HELI-COIL CORPORATION 


@ Physics. Investigations inclu 
work on the general the A Division of Topp Industries, Inc. 
Poe ee oe ow ow ew ew ew ew ew ew ee ee ee ee ee ee ee oe 


field eq! 
a, el HELI-COIL CORPORATION 
206 Shelter Rock Lane, Danbury, Conn. 


[] Send me design manval on Heli-Coil Screw-Thread Inserts 


concerned i in imdustrial 
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ves lecturing publi ition of find 


F a € ¢ hi IMG [] Send me design manvol on Heli-Coil Screw-Lock Inserts 
, [) Send me address of neorest Heli-Coil Applications Engineer 
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e Metallurgy, with emphasi NAME = TITLE 
1 1¢ fanding the role of imi pe FIRM 
itions and vacanci 


flow and fracture ADDRESS . - 
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@ Mathematics. he eee es es es ss ss ss es es es es ee oe 
full IN CANADA: W. R. WATKINS CO., LTD., 41 Kipling Ave. S., Toronto 18, Ont. 
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When heat soars... 


relat: MileliilcM celles 


Control Gem 
with Chese 


| AohnsManuile Packing Produets 


J-M Tadpole 


Firewall Seals block passage 


of flame and combustibles between compartments 


Tadpole Seals installed at the flange 
between compartments do double duty 
in modern jet aircraft. (1) In event of 
fire they confine the flames permitting 
the pilot to land or bail out. (2) They 
provide a barrier against leakage of 
combustible fluids and vapors into 
“hot” compartments. 

J-M Tadpole Seals are made with a 


specially processed Inconel wire mesh 





——— 


J-M Bomber 
Cloth 


new lighter, 


stronger firewall fabric 


#89 Bomber Cloth flexible firewall 
fabric saves precious pounds. It is 
the lightest material of its type, yet 
withstands the most severe C.A.A. 
tests. 

ol 





a é J-M 
A Asbestan 
‘ Cushions 
—for A.N. clips in high \ 
temperature installations 


Asbestan Cushions give a resilient 
cushioning with low friction on A.N 
clips used for hydraulic lines at tem- 
peratures up to 500 PF. Specially made 
asbestos and Teflon 


core. This base is covered with asbestos 
cloth combined with Neoprene, Sili- 
cone, Teflon or other materials to assure 
top performance within each tempera- 
ture range. All seals comply with the 
C.A.A. requirements for flame resist- 
ance, Style numbers and temperature 
limits are as follows: 4132-250 F, 137- 
350 F, 4134-450 F, 4133-500 F, 
4161-600 F, 4381-over 600 F. 








ff 





Gaskets Style 
No. 924 ... seals 
hot gases at a wide 
range of pressures 


Style No. 924 has a steel mesh core, 
is aluminum jacketed for tempera- 
tures to 850 F, stainless steel jacketed 
for higher temperatures, 


Write for further information to Johns-Manville, Box 60, New York 16, N. Y. 


In Canada, Port Credit, Ontario 


JM Johns-Manville PACKINGS, GASKETS and TEXTILES 
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RIAS is to close | 4 gives you unsurpassed 


wctween basi 
ipplication t gi ffi ° h 
Martin felt that thi efficiency on the 


one ot mmuns 
aos on if c tightest turns 
carch operation wet 


im basi 


\ major result i frequent contact 
tween Martin’s Engineering Depart 
ment ind RIAS—with RIAS doing 
m igating on contract for th Flexflyte is an exceptionally lightweight 
ley ut retaining always th - ducting that is highly resistant to abrasion, 
f it thinks a Martin vibration and flame and impervious to 
propo rather than basi temperatures from minus 120°F, to plus 
eh 
: 


Trans-fuselage Bleed 
‘ » inte » pre 
Ayags mary < Sewn 650° F. It will handle internal working pres 


Denver Plant Builds Titan Seal Boot sures up to 70 psi and external working 
Martin's Dx Division consists of 


] - 1 
enti mpleted $10.5 million 


pressures up to 15 psig depending on type 
Designed for use with ventilating, defrost 
uithwest of the city ing and de-icing systems, Flexflyte will take 
of the Rockies. Martin tight turns at any point up to 180° without 
nillion contract for de y 
fabric Far ind testing of the 
n ICBM 
Ihis work will be the main effort of nope Flexflyte’s versatility makes it the ideal 
Martin-Denve Coupling ducting where complex aviation installa 
Employment will reach 5,000 when tions require many tight twists and turns 
plant, first occupied last Februar 
omes full yperational 
Main build ng sa two-story factor 
612 by 246 ft., containing 306,700 sq Flexflyte can be engineered for a variety 


buckling. No elbows or special fittings are 
required for installation 


Special reducing ends, either cylindrical, 
rectangular or polyhedral, are available 


ft. of floor space. There also is a two of unusual applications in many special 


tory administration and enginecring shapes, fabrics, coatings, connections, 
ry | ‘ 
building and a one-story cafeteria lengths and diameters. Our special Silicone 


mil : 
building Department, working with automated ma- 
lest stands ar cparated from the 


chines, is prepared to meet the most exact- 
factory by a mountain, reducing nois 


ind safety problems but keeping test ing requirements for silicone ducting 


faciliti | by To find out how Flexible can solve your 


Since the main plant was completed aircraft ducting problems, write us, outlin 
plans have been announced for thre Compressed Ait 
more structure ilued at some $2 mil Starter Ducts 


ing your requirements. Our engineers will 
be glad to put their experience to work for 


lion dditio to th lministration 
I i hon ( 1CiTTRITh i ! you Write Dept 206 


gineering building and to the caf 


ind new chngmecing labor itor 


VISION organized b 
r than specialtic ind eng gliexible Tubing 
th ntrolling item. Chief 
ond in command t CORPORATION 
division general manager 
Orland Division now m t , pay = ng oe Guilford, Connecticut e Los An es 64, California 
rary facilities, will occupy four building Pressure Seal Boot 
nine mile uithwest of the 
ling 488.000 q ft Represented nationally by Aero Engineering Co. and 
, Airsupply Co and ‘by Associated Industries in 
Seattle, Washingtor 








mal 

t announced 

slid-fuel Arm 

om general upport 
Martin ¢ president for enginecr 
George S. Trumbk ud no definite 
T drawn on where the compan 


. © hat we ug ; ow Radome Anti-icing 
ill do what work, even though it n Radome Anti-icing —— Sv Generster Costing 
onsist of three geographi ills Cpa Outlet Duct Seal Boot Duct 


rat d din sion 
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AVILA 


flexible METAL 
TUBING ASSEMBLIES 


@ AIRFRAME 

®@ POWER PLANT 

@ MISSILE 
APPLICATIONS 


AVICA flexible tubing assembly with 
special elbow and swivel flange 














a. 

















j 
AVICA aluminum elbow and f AVICA forged aluminum AVICA mechanically attached 


swivel flange with 2 inch , elbow end fitting with '2 end fitting with swivel nut 
stainless steel flexible tubing , inch stainless flexible tubing 


i -_ 





SSAA A SL we 


| py sasstanensiy - ~~. 
4 

















AVICA AVICA Stainless steel flexible assembly Heat resistant support clamps 
special with aluminum elbows and fittings U. S$. Patent No. 2,709,558 
flange AVICA ‘stainless steel flexible assemblies with 


ond mechanically attached end fittings and swivel 


fitting 
flanges in stainless steel or aluminum are suitable 
for fuel, oil, hot air and other fluid systems. They 
can be supplied to customers design in all 1.D 
sizes from 4" to 4”, 


Let AVICA handle your rigid and flexible line 
problems. 


Write on Company Letterhead for our Engineering Data Book. 


AVILA conponarios 


P. O. BOX 180, NEWPORT, RHODE ISLAND 
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CYNAGON-OXYGEN flame boils nickel-iron wire to vapor at 4800K at Temple 


Universities 
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CHART N 


fer WINDSHIELD INCIDENCE 
ay Te INSTRUCTORS ANGLE OF VISION 
STUDENT PILOTS ye oa i 


— 





ANGLE OF VISION _- 








| > STUDENT PILOTS Guba >| INSTRUCTOR'S INSTRUMENT 
aa INSTRUMENT = gg 


SIMPLE ARTEEIME MC It 


a student through college today, bu 

the superlative training that he must re 
expense would be welcome to most An 
reduction of national defense costs by ap; 


duction of new apon systems. Latest 


f 
train i nple, lightweight airplane 
to produce fuel am 

ive American ta xpayers hundreds « 


and the Snark SM-62, world 


- 
1 maintain than otl 


ments of the budget-minded ri 








SUPERSONIC wind tunnel at Massachusetts Institute of Technology has control instrumentation close by test section. 


Research Plays Large Role at MIT 


Cambridge—Sponsored research plays a lusty role in the educational 
program at Massachusetts Institute of Technology. 
Prior to World War II, sponsored 
carch was an insignihcant factor icronautical engineering facult 
Wartime impetus of military demand imple, is spent on sponsored re 
for better scientific tools has carried All but two or three of the 28 
through the postwal decade This year fessors in the department spend 


tha Department of Defense is spending or more of their time in research 
’ 


from thi 

issistance spon 

nore or less direct 

ill the men why 

Continu 

thr live 

ircas which 

ponsor p> up to graduat 


Ve pcm tudent 


$43 million on research projects includ pend 50 or more, and 


ing Lincoln Laboratory at MIT or mor @bkaculty contact with latest screntif 
Of 1956 academic expenses totallin 


earch keep the 


Demands for More Research thout $460.000 ponsored _rescat ' sacl eiiihtin™ t o 


One reason for the large volume of funds paid for $150,000. ‘Tuition i , ¢ exp m. Sponsored research 


pon ored rr earch | the imsistence bi On covered slightly less t keep up nd ihe id 
the defens« IgencK that MIT under Yearly budget for ponsored ré rel raw Keep the best men to 


take their program Ihe volum in the Aeronautical | It also provides new mate 


ould be much higher if the Institute partment runs about million il to p the curnculum alive 
epted everything pushed at it. Aca including $9.6 million m the Instru 
lemic leaders, like Dean C. Richard mentation Laboratory and $1,125,000 
Soderberg of the School of Engincering in the Naval Supersonic Laboratos 
1 their soul searching, wonder if they 
have been selective enough, if they have 
not given into the demands of th Despite this preponderance of 1 
nilitary too freely earch money, the Institute policy d é d the graduate cu 
Ihev also regret the lack of a broad mands that all research projects pr 
iternally supported research program significant contributions to the 


From Project to Classroom 


f how this work is the 
itation and automati 
Advantages of Research Projects il research began in 


Tin the postw il penod 





t is down im the under 
tlum. In fact. the under 
So far. the trustees have been lIecery of tional program. Nearly all facult ronautical engimecr mat 


the permanence of the sponsored | bers are unanimous in citing the rail | nue vith a specializa 


irch and afraid that some day th from sponsored research 
vould be the heavy cost if the goven * Job support tor promising 


ut back heavily on th tudents. Before the war, when r r cxamples are courses in flutt 
there wer LL now give j tiv rraduate chool but 


mtrol rather than 


tures o7 propul on 


nent agencK 
carch spending funds were very scarce 
Education still is king with research 13 graduate student iow ther i whine ws may take as clectives;: in 
t cervitor But the servitor could 110. Over half rece it icast partial DISSE ig im option now a iilab 
rp the crown unless the Institute financial support as rescar h assistant TT guidance which will be 

ntinues to take great care @©Good research areas for graduat il 0 inst time next ye 

Clo f the tin th th The annu ort on activi ipa yonsored 
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TEST SECTIONS for supersonic wind tunnel are 3 by 3 ft. for range from Mach 1.5 to 2.5, 


ilso is no direct finan 


Phere 


cial inducement—professors are not paid 


oluntars 


cxtta 
A higher level of academi 

MUI reflects the 

carch program 
Negotiations are 


hetween the prof 


salaries at 
probably heavy re 
directly 
sponsor 


conducted 
wor and the 
Ihe professor is sponsible for accept 
ng the 

These 


nece ir ind 


work statement from sponsor 
considered a 
ilso check 
involvement in pot boiler’ re 


\ prot ssor does not 
research projects—and if he 


two factors ar 
idequate 
igainst 
earch have to 
undertake 
does he is the one who iccepts or passe 
on the work ordet 

On the other 


subtle pressure 


this could be 


on the 


hand 
ome a professor 
to undertake 
too early to tell if professors are being 
rated on the basis of their r 


undertakings; but certainly the professor 


sponsored research It 
4 irch 


vho ha under his wihg projects whi h 


ire prov iding jobs and thes ubjects 


for graduate students automatically ha 


i big plus on his rating card 

Phi of course, is the 
vay of loo it the program. Against 
thi hould considered the fact that 
pon wed research, if not the onh 


certainly the easiest source of 


most skeptical 


OUurce 
funds for 
will help a 
hosen field 
SO tar, it that MII Acr 
wutical Engineering Department ha 
policed itself well. How 
be judged by reviewing the 


within the 


upporting which 


ywotfessor progr im tn 
| 
ippe il 


well can best 
research 


program department 


7 
nowevcr, if 


Before 


must be 


surveying these, 
that 
mount of res irch ipplicabl to avia 
other sections of MIT. Some 
of these, such as Re Laborator\ 
in Electronix Servomechanisms Lab 
Lincoln I other 
School of Engineering 
later in thi tory 


noted there is a vast 
tion m 
earch 
oratory, iboratory and 
ections im the 


will be 


covered 


Aeronautical Engineering 
Acronautical 


ment has organized it 
carch activiti 
@ Instrumentation 
the largest 
of me irk 
OO. It 
ind control 


Engineering Depart 
ponsored re 
section 


I his 


i budget 


into seven 
Laboratory. 

ingle activit vith 
$10 million and a staff of over 
guidance 


primary interest ire 


problem for projectil 


rocket missile ind manned vehicles 


Increasing empha l cing placed 
guidance Ih laborator 
noted for what robably ha 
least able to talk abo 


tem 


iti site 
nost 
been mecrtial 
avigation and guidan 


Other t 


important rch prox 
ubmers 
duced 


tre ] 


t 
@ Naval Supersonic Laboratory. Th 


built du 1 


i development t tf 


World War II with N 


ited ) thy | +? 


18 by 18 in. to Mach 4.3. 


agreement with the Nav With a 
budget of over $1 million and a staff 
of over 100, this laboratory puts about 
one-third of its effort on analytical and 
research problems 

Present facility consists of a continu 
wind tunnel with a 
1.5 to 4.3. Up to 


4 


ous flow supersonic 
range from Mach 
Mach 2.5 test section is 3 by 3 ft 
Above that is 18 by 18 in. Last 
operations totaled 2,100 
of test time 

Of this, 
industry 
tunnel is Boeing 

Design of a hypersonic wind tunnel 
First runs will reach Mach 


iT 
about hours 

ill but 15 to 20 vas for 
A major industrial user of the 


underwa\ 
> to 6 

Eventual Mach 9. Size will 
x approximately 6 by 6 in 

Focus of the 


nd hypersonic aerodynamics with em 


res irch 3 on upel Ol 


on the problem of acrodynami 
heating and heat New area 
will include ionization problems, mag 
transpirat 


pha 
transfer 
neto acrodynamics and 
ooling 
e Acroclastic and Structures 
Laboratory. Research pr 
ibout S60 
red 1 lude 

m structural 
igh stre fati 


Research 


borat T run 


ing, procedur 
rature thect 
lastic wing 
flutter 
effect 
ent propo 
project in 


i 
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ticity and in establishing procedures for 
structural analysis and mfluence of co 
eficients of low aspect wings which 
exhibit non-linear properties 
¢ Aecrophysics Research Group. Activi 
ties of this group trace back a little over 
six years to a request from USAF to 
undertake study of airplane control par 
ticularly in the transonic speed range 
They early discovered the inertial cross 
coupling effects that later plagued th 
F-100 and other transonic and super 
sonic aircraft. From these projects came 
designs for auto-pilots for transoni 
speed ranges 

This research has been concluded 
Now two programs are concerned with 
improved mathematical methods for ex 
tracting stability derivatives from tran 
sonic and supersonic flight test data 
using digital computing equipment and 
with measurement of static and dy 
namic stability derivatives of bluff bomb 


shapes 

l'rajectory analysis begun for long 
range missiles, including the interconti 
nental ballistic missile are now being 
continued to other types of vehick 
One type would be hypersonic gliders 


Cruise Control for B-52 


Still another type of research 
been in cruise control with the dev 
opment of instrumentation for one typ 
ind design for another. Programming 
contro] started out with all the knowl 
edge of the engine and the airplane and 
evolves a prediction of the most eco 
nomical settings to use throughout the 
mission Simpl instrumentation to en 
able the pilot to do this as a practi i] 
matter has been built and will be flight 
tested this fall on the B-52 

Optimalizing control secks to pro 
vide a system which will automaticall 
provide cruise control by setting the 
throttle so that the airplane will fly at 
highest speed per unit of fuel con 
sumed 

Working independently of know! 
edge about airplane and engine, th 
equipment will measure speed and fuel 
flow rate, compute and examine the 
ratio and find the optimal throttle set 
tings. System will now be built for 
turboprop installation 
¢Finid Dynamics Research Group 
Volume of the research in this group 
is less than $75,000 annually. Areas of 
prime interest have been unsteady aer 
dynamics, boundary layer problems a 
high speeds, boundary layer intera 
tions with shock waves, stability and 
control at transonic speeds, dynami 
of oscillating shock waves 
Gas Turbine Laboratory. This lab 
yatory does no classified research. It 
functions with financial support from 
four engine manufacturers—Genceral 
Electric, Westinghouse, Curtiss-Wright 
ind Allison Division of General Mo 
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A “CLEARING HOUSE” OF KNOWLEDGE 
ABOUT MOBILE HOUSING STRUCTURES 


AIRBORNE HOUSING SPECIALISTS . . . Structures for 
radar and communications equipment. 


SEAGOING DEFENSE STRUCTURES .. . Design and 
production experience with housings of all types. 


MOBILE GROUND CONTAINERS . . . Units for missile 
guidance, “listening,” and generating equipment. 


Consult Fruehauf’s Experienced Research and 
Engineering Staff With Any Problem Con- 
cerning Mobile Housings 


Since the need for airborne, seagoing, and ground-propelled 
radar control equipment arose when the guided missile be- 
came important as a weapon, Fruehauf has built thousands 
of highly specialized housings for such equipment. These 
Fruehauf-designed or Fruehauf-built shelters have run the 
structural gamut. They include insulated, air conditioned, 
heated, and refrigerated units to function from the Arctic 
to the desert. And they include compact, retractable-wall 
units for rapid delivery by air, land, or sea to the firing line 
wherever it may be. 

Fruehauf’s vast store of design, engineering, and produc- 
tion experience — with all types of metals, structures, in- 
sulations, heating and cooling systems, and transportation 
methods makes this 42-year-old firm a veritable “clearing 
house” of knowledge for you to draw upon. As the world’s 
largest commercial Trailer builder, Fruehauf is perfectly 
geared to meet problems and schedules in the mobile hous- 
ing category. 

Whether your contract concerns housing for missile guid- 
ance equipment, radar units, communications equipment, 
generating machinery, or any other mechanisms requiring 
both protection and mobility, consult Fruehauf freely for 
design or production assistance to be sure. 


FRUEHAUF TRAILER COMPANY 


= enh DIVISION 
a 


10986 Harper Avenue, Detroit 32, Michigan 
5137 S. Boyle, Los Angeles 58, California 
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tors. From time to time it has had 
some support from National Advisory 
Committee for Aeronautics or Office of 
Naval Research 

It takes all of the money contnbuted 
for research and puts it in one pot and 
decides that it can do certain things 
that it believes are currently significant 

Among recent contributions is a new 
theory of rotating stall. Stall passes 
from one turbine blade to the next 
The results help establish lower limits 
on the weights of gas turbine power 
plants 

Current projects are examining be 
havior of boundary layers in gas tut 
bines, particularly the behavior of 
skewed flow. Boundary layer separa 
tion is always skewed, flow altering as 
the wall is approached with the angles 
of skew often being large 

The companies which support the 
gas turbine laboratory program receive 
in return for their contribution first 
sight of the project results. General 
publication is withheld for one year 
They also have an opportunity to get 
im and see who the students in the 
laboratory are 
e Wright Brothers Wind Tunnel 
This facility consists of three element 
blowdown transonic tunnel, blowdown 
upersonic tunnel and the original con 
tinuous low speed tunnel Ihe low 
speed tunnel is primarily used for com 
mercial testing. Major projects in the 
transoni ind sUPCTSOTK sections in 
clude measurement of static and di 
namic propertics of bluff bodies at 


speeds up to Mach 2 


Lincoln Laboratory 


Well over one-half of the $46 mil 
lion which the Department of Defens 
will spend at MIT this year will go t 
the Lincoln Laboratory at Lexington 
on mil wa I 1k oln ‘ prim ir 
responsibility is the development ma 
evaluation of the SAGE air defense 
yvstem 

Scarch now is on to provide m 
proved components for compute: 
radar and communication systems. Thi 
has led to a concentrated basic and 
ipplied research program in solic state 
physics, principally in semiconductor 
nd ferrites and related magnetic mat 
rials 

Semiconductor research breaks dow: 
mto application fundamental mea 
urements of all possible semiconduct 
materials and search for new matcrial 
Applications consist primarily of in 
troducing new fast switching diod 
for computer 

Measurement research began with 
cyclotron reasonance work and has Ic« 
to new techniques by which magneti 
helds of several hundred thousand 
gauss are reached 

An interesting ind = unexpected 
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THE F-94 CASTS A 


SUPERSONIC SHADOW 
AT CORNELL AERONAUTICAL LABORATORY 


Months before the Convair B-58 supersonic bomber took to the air, its 
handling characteristics had been successfully simulated by C.A.L. on a 
totally different airplane 

Our study of the predicted performance of the new bomber’'s proposed 
control system and configuration was accomplished with a modified F-94 
fighter carrying highly-specialized hydraulic, mechanical and 
components. The stick forces and motions of the B-58, as well as its 


clec tron 


stability characteristics, were reproduced by this automatic control system 
one of the products of C.A.L.’s continuing long-ter effort in artificial 
stability and control research 

This project is typical of the 160 varied research proj currently 
active at C.A.L 


significant. Our research program is unusually broad in scope, encompass 


stimulating, technically challenging, and professionally 


ing such areas as Aerodynamics, Propulsion, Aeroelasticity, Wind Tunnel 
Research, Flight Research, Aircraft Design and Missile Systems. This 


broad program, coupled with our policy of assigning each staff member in 


accordance with his individual abilities and interests, makes it possible for 


/ 


us to offer outstanding employment opportuniti capable and 


imaginative men 
CORNELL ABRONAUTICAL LABORATORY, INC. OF CORNELL UNIVERSITY 
WRITE FOR FREE REPORT you ore interested in C.A.1L. os @ 
The stery behind Cernell Aeroney piece te werk or as @ plece te 
tice! Leberetery ond its contriby watch, you w fied A Decade of 
tiens te aereneutice! progress it Research beth wvsetu!l end pert 


vividly teld in @ 68-peee report nent. Mell the coupon new fer you 
A Decode of Research Whether free copy 


W. V. Diefenbach 
CORNELL AERONAUTICAL LABORATORY, InC. 
Buffalo 21. New York 


Piease send me “A Decade of Research 


Name 


Street 





HUFFORD MODEL HD 
(Intercontinental) 
JOGGLER 
Power Type 


Here's a new, perfected all-hydraulic 


joggler that’s completely universal in 


LH 
U 
3 
5 
0 
R 
D 


any application capable of joggling 
in any direction over a full 360°! Simply 
rotate the crank the dial indicates 
exact direction of joggling motion. Stroke 
length is adjustable for any stock thick 

ness or degree of joggle. Handles work 

pieces of any shape, is easily and quickly 
tooled with vise blocks cast from Cerro 
Tru, a common, low-melting-point alloy 

Jaw casting machines available. Ask for 
brochure describing the HUFFORD 
MODEL HD JOGGLER! 


BRIEF SPECIFICATIONS 
Table Travel a 
Direction Universal, 360° in vertical plane 
Load Capacity 18000 ibs 
Motor 1150 rpm, 220/440 v, 3 ph 
60 cycle, lve hp 
The Hufford Jogaler is built in two Controls Manual electric pushbutton type 
identical halves along a vertical won to58 Se 
centerline one ram ts stationary, 
one slidable, Each ram is equipped with 
its own individual aw ne he 
actuated vise. The moving ram slides 
along a straight line which is adjustable 
by a front « rank to any angle ina 
vertical plane. Direction of ram motion 
thus covers a full circle, can be 
varied to any degree. 
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sult of the measurement research may 
breakthroughs in infrared 
of infrared detectors has led the 
olid state 
isic research on IR and accumulation 
f data in what had been the “no-man’ 
land between short IR and long IR 
So important do laboratory personne! 
onsider the fundamental knowledg« 
yained that they predict the laboratory 
ll shortly have a lot of “bread and 


Major 


researchers into important 


itter’’ work in infrared 
Work in ferrites is 


ind improvement in 


umed at micro 
( pplication 
basi measurement Kerrites have 
ibilities as oscillators or amplifier 
nuch like Masers 
Lincoln Laboratory projects are tak 

i look at what fails in the 
juircd in SAGI 


nprove it. This has led to broad area 


vstcms 
ind secking how to 


f une ‘plored basic research and indi 
tly 1 opening new arca 
on lke infrared 

si ynechanism Laboratory's re 


round a trum 


for explor i 


h program 


c—control instrumentation ind 


essing. It is particularly inte 

in the imtegration of these ch 
mto a tem Or a proce on 
numerical-control for 
flight 


te hnique for 


like if 
machine operational 
uners for the b-104 
ting airborne fire control system 
It continual hie for better 
msducers and new components for 
lar, computers and other clectroni 
juipment 
urrent area is mod 
vhich 
ntil recently have not been much dif 
ent than those of World War Il 


Another interest ha been cnerg’ 


(ine important 


nization of radar technique 


mversion problem 1S ipplied to ai 
ft this has meant how to upply 
trical energy to the rest of the ai 


craft system 


Electronic Research 


An outgrowth of the wartime Radia 
tion Laboratory, the Research Labora 
tory of Electronics is an interdepart 
mental unit jointly 
Departments of Physics and Electrical 
Within its sprawling or 


sponsored by 


le nginecring 
ganization there is a wide range of cle 
tronic and associated research, both 
basic and applied 

Arcas include information theory and 
tatistical communication theory, solid 
tate physics, 
clectronics, 


theory, 


physical clectroni 


nicrowave microwave 
tubes, microwave microwave 
gascous dis 


resonance 


a troscopy microwave 

magnetic 
noise mn electron devices, frequen y 
nodulation, circuit theary, transistor 


atomic beams, process analysis 


} ‘ . 
NAargZes, nuclear 


ircuits 
ind synthesis, network synthesis, speech 
ind analysis and mechanical transla 
tion, communications biophysics, neu 
rophysiology and processing ind new 
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methods of transmitting mformation 

Interplay of basic with applied 1 
search is strong. Basic research pro 
vides new techniques and ideas for ap 
plication Applied 


new problems to taunt the basic r 


research uncovers 


scur>e he rs 
Among the 
plied basic research at RLE are 


many produc t 


purpose computers, high-power mag 
netrons, transistor circuits, missile guid 
mee systems, new or improved mi 
crowave tubes mechanical 
unplifiers like versitron klystron ampli 
mcors 


RLE has no core program But all 


quantum 


f its major interests are related to the 
general processes in communication of 
information what information 14 
what part must be communicated, how 
to communicate it, improvement of 
equipment for communicating and 
cneration of energy to communicate 
NX urophy ology ma\ 
place in an clectronK 
inalvysi of the 


cnisor' ystems benefits from the mea 


sound out of 
laboratory. But 
human and animal 
ure tool ind computing technique 
tilable in the Electronics Laborator 
turn the makers of man-mad 
ition systems gam fi 
me ibout how the aL 


niunal communication syste 


Mechanical Engineering 


Re ‘ irch which Promise 
hie pom the design of nu 


plants and im cooling surface 


' 
oni urcraft is bemg don } 
transfer in the Mechanical E.nginecring 
1) partment 
kxpermments and analytical rela 
tion of heat transfer data in previou 
THT xplored ireas has shown exceeding! 
high transfer rates. Heat exchanger 
with transfer rates of 5,000,000 Btu 
per hour, for example, are considered 
possible 
Present research is investigating th 
little known phenomenon of boiling 
heat transfer of various fluids at super 
ritical pressures, heat transfer in non 
ircular pipes and heat transfer p 
formance of plate s 
to the airflow 


MIT plays a major role in the Insti 


oscillating par illel 


tute for Defense Analyses, an independ 


cnt corporation sponsored by five un 


Its purpose is to provide the 
Weapon Systems Evaluation Group of 
thy Department of Defense with sur 


ind evaluations of weap 


versitics 


ve inalyses 
on ystems, new equipment, military 
problems, new tactical doctrines, tech 
nical aspects of strategic planning, actual 
combat reports and field exercises. Its 
oal is to determine how weapons and 
weapon systems can be most effectively 
employed. Its assignments originate 
with the Joint Chiefs of Staff, assistant 

retary for research and engincering or 


m IDA’s own initiative - 


LIS 
is the kind of 


we need! 


Electronic En 
gineering in 
Hydraul ana 
Servo Engi 


telemetering 
guidance, fa 
dar and part neering in con 
cularly circuit trol and auto 
designing pilots 


Mechanical En 
gineering in 
packaging and 
structures 


W. C. Wather, & fcertng paptepment Mer 
Pacific Division. ix Aviat c 
11600 Sherman Way, North Heollyweed, Calif 


1 om interested in this engineering field 
1 om & graduate engineer with degree 


| am not & graduate engineer but have 
years experience 


Name 
Address 
City 


lone 
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on target insurance 


There only one “‘good landing’’ for an armed missik ON TARGET 


Hallamore designed and produced missile instrumentation and 
ENGINEERS & j 


rECHNICIANS Bu 


dance checkout systems calibrate and report prefiring condition 
Por ideal to assure the efficient performance of some of the latest vehicles 


working missile field. Hallamore Electronics performs contracts for the United 


conditions 


with a States armed forces and prime contractors of the aircraft and ordnance 
8 


dynamx industries. Its field of activity includes missile ground support and in-flight 
creative 


instrumentation systems, audio and visual communications systems, 
orgamzation 


send resurne magnet produc ts and electron components 
to Chie! Engineer 
8352 Brookhurst, 


Anaheim, Calif 


HALLAMORE ELECTRONICS COMPANY 
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ALL-INERTIAL platform guidance system developed by JPL undergoes test PROTOTYPE of semi-automatic missile launcher 


CalTech Eases Air Research Burden 


By Irving Stone @ Guidance and Electronics 
lhe crodvnann department pe 
Pasadena, Calif.—Contribution that an educational institution can make rms expernmental high-speed tunnel 


. : t ‘ 4 ct { 41 
to ease the research and development burden imposed by fast-changing ts for guided missile and supe 


raft projects for Army Ordnance and 


requirements for missiles and aircraft is underscored at California Institute + 
USAI contract funnel ce loy 


of ‘Technology in three key facilities: setae Geintiieais Sean (eine tities ‘tena 

Jet Propulsion Laboratory, which nent is done by three mai , , “ 

originates and develops primary missil ment © Hawk, Honest John, Nike and 
tems, conducts fundamental research — @ Aerodynamics and Propellants. oral missik Army Ordnance 

n physical sciences for immediate and = Design and Powerplants @ Navaho and Falcon missile 

future ippli ition im weapon ystem 


programs, and performs fea ibility 
evaluation studies in the fields of 
iles and component JPL, a gover 
ment-owned facility is operated 
CalTech under contract pon 
vith Army Ordnance Corps 
e Guggenheim Aeronautical Laboratory, 
n effect Call ech’s acronautical depart 
ment, providing advanced traming tf 
graduate tudent ind conducting 
cnsive 1 nh, using staff and 
dacnt 
Research upported in part 
CalTech and ver ubstantially b 
ous government agencw uch a 
tional Advisory Committee for 
nauty Othce of Naval Resear 
Force Ofhe f Scentih Re 
Army Office of Ordnance Research 
Office of the Chief of Ordnanc 
National Science Foundation 
e Southern California Cooperative 
Wind Tunnel, managed and operates 
by CalTech for its joint owners—Dou, 
las Aircraft Co., Inc.; Convair Divisi 
of General Dynamics (¢ orp Lockheed 
Aircraft (¢ orp McDonnell Aircraft 
Corp.; and North American Aviation 
In _ 


JIPL’s overall research and devel CORPORAL missile, developed by JPL, is placed on firing pad by erector-launcher 
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The Martin TM-61 Matador, deadly ground-to- 
ground tactical missile of the USAF, already is 
standing guard over Free Europe's Eastern fron- 
tiers. And with the help of a Link radar signal 
simulator for the Matador, the potent weapon 
soon will be controlled by the world’s best- 
trained missile guidance crews 

The Link simulator, which the Air Force re- 


cently incorporated into its state-side training 
programs, serves as a “stand-in” for the expensive 





Link Simulators — rehearsal for reality 


Matador during simulated training missions. 
Using their own operational missile control 
equipment, guidance crews can direct the make- 
believe Matador from launching to a direct hit 
on an “enemy” installation ... and the simulated 
mission is just as realistic as an actual one. 


Link simulators furnish American defense teams 
with today’s practice that becomes tomorrow's 
reality — with greater economy and efficiency 
than ever before. 


Pioneer and World's Leading Producer of Flight Simulators 


AVIATION, Inc. 


NERATI PRE 
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B-55, and Marquardt ramjet for Boeing 


Bomarc missile (USAI 
Tunnel facilities include two super 
onic unit One, with a 12 by 12-in 
test ection operate up to Mach 4 
Anoth« operating up to Mach ha 
! { test echon I hurd 
tha speed range of Mach 


heduled for opel if 1 by th 
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I ion ¥ 1. 
i quare ——™- 
Thi A | I ] i j vill he : 
used f missile developmer t fe 
Ar i (ordna ( i! ree | ‘ 
il 
‘ : 


! , ‘ 
: | | . | : vt 
hua VOIK 1 ontinent 
and intermed t issil 


ifegori ' 
: ' 
Boundary Layer, Fuels Studied | 
\ nd acrodynami ct I 
nauct }PI originated basi cscul ; 
The new h pers tunnel! will be use , \ : 
( VOI It heduled ‘ ; . . j 

i ssociation in boundary 
mn heat transfer SMALL liquid rockets are tested in JPL cells. Final tests are at White Sands, Edwards Al B 


} 
V1 « 
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Dk ity wroblem 
vith the ICBM and IRBM 
Other ba crodynam © Design of specific missiles 
iter ral ] from lamina ul ne’ ‘ Pl t 
bulent y\ high peed not prop | | ) 1m th S 
1 affecting m 
nee and heat 
ibustion research 
th Acrodynami 
irtinent nclud 
hanism of flame hold 
mbustion of a 
h as ramjcts and tu 
tability of the 


till inothe r th 


I up do 
el pm n the « itegor' 
ypellant PTA It operate 


MODEL of F-100 is mounted on sting strut in Cooperative Tunnel THIN-WALL vessel is tes 
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Sentinel in Navy Blue 


He goes down to the sea in ships, 
does business in great waters 

But no longer is the Navy con- 
fined to the sea’s surface. It plumbs 
the depths, ranges through the skies, 
penetrates outer space. Its labora 
tories, even a thousand miles inland, 
are nautical battle stations 

Research by the Navy, and by 
the industries which serve it, antici 
pates tomorrow's needs. Among the 


industrial leaders contributing to 


Hertner Electr 


* Kearfott « Librascope « Link Aviation 


that research and translating Navy 
needs into production realities, are 
eight companies of the GPE Group 

Typical of the significant con 
tributions by GPE companies are 
Librascope’s computers and anti 
submarine devices . GPL’s auto 
matic bombing and _ self-contained 
navigation system for the Martin 
Seamaster Griscom-Russell dis 
tillation equipment on every class of 
ship including nuclear powered 


GENERAL PRECISION EQUIPMENT 


PRINCIPAL PRODUCING COMPANIES « Askania Regulator + GPL 


* Pleasantville instrument ¢ Pre 
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sion Technology * Shand and 


craft. An indication of Askania’s, 
Kearfott’s and Link Aviation’s in- 
volvement is given in the adjoining 
column 

Many GPE Group products 
serve vital defense needs today. The 
scientific advances they embody will 
one day benefit everyone. 


a CORPORATION 


¢ Grafiex « Griscom-Russell 


Simplex Equipment + Strong Etectri 


jurs « 








“Portrait of The Future” is the well 
chosen motto of this submarine. States U.S 
Naval Institute The Albacore 
will long be remembered as the pioneer de 
sign for flying under water.” Albacore’s revo- 
piloting technique was conceived 
a GPE company 


Proceedings 


lutionary 
and produced by Askania 


Link Aviation still another 
glimpse into the future with its F-11-F Flight 
in which pilots of the supersonic 
flight 


priceless 


provides 


Simulator 
Tiger pre 
maneuvers log 
time. Also “shipping out” with the Navy Air 
Arm is Kearfott 


nents for both planes and guided missiles 


experience conditions and 


familiarization 


providing 400-cycle compo- 
The resources of the 
companies of the GPE Group, so effec 
tive in anticipating and meeting the 
needs of the Navy, serve with equal effec 
tiveness other fields such as: 
Automatic Controls and Instrumentation 
Aviation 
Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel. Mining, Transportation 


coordinated 


For 
the 


Group, write to 


brochure describing 


work of The GPE | 
(JENERAL 1 
PRECISION EQUIPMENT CORPORATION, 
New York 38. New York 


92 Gold Street 
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One of GPL's ground speed and 
drift angle measuring equipments, 
AN/APN.-&1, provides basic input in- 
formation to computers which tell Air 
Force WB-50s exactly where they are 


every flight second 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle; Wind 
Speed and Direction; Longitude and 
Latitude; Shortest Course-To-Destina- 
tion; Steering Signal To Pilot (or auto- 
pilot) 

The systems were developed for the 
Air Force (WADC). They are the re- 


sult of an achievement comparable in 


magnitude to the breaking of the sound 
barrier: GPL’s harnessing of the Dop- 
pler-effect to air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 
Already, air lines awaiting delivery of 
sleek, high speed jet liners are antici- 
pating availability of the equipment 
and counting on it for safe, direct and 
economical global operation. 


round speed 
drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 








One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dials “read” the key unit in GPL’s revolu- 
tionary Doppler auto-navigation systems. Other 
equally phenomenal units in these systems tell where 
you are and how to get where you're going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 


ENGINEERS GPL achievements have opened up some unusual resea 
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and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


rch and development opportunities. Send resumé to Personnel Manager 
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Minitrack 
Research | 


vhich i usilg the ystcem 
leveloped by Naval 
ton 
The department's Componcnt Ly 
clopment Group studies design and 
pplication of clectronx Th f 
pecific missile 
One of the 


tions has been development of a 


contnbu 


tech 


group $ major 
nique for packaging electronic device 
to withstand 
vironment encountered mm  mussil 
Essentially a method of 
rigid chassis with many of 


extreme vibration en 
reating ill 
extremely 
mounted im recesse 
attracted attention 
of many avionic manufacturers 
Facilities for the 
clopment Group includes an environ 
mental test laboratory particularly well 
fitted for vibration testing 
2,500-lb.-force 
can be driven by an 
that 
conditions of 


the component 
the technique has 


Components Dé 
Equipment 


hake _ tester, 
clectron\ 


includes 
vhich 
umplifier so 


checks Call be made 


under vibration similar 


to that experienced in missiles 
Developing Instrumentation 


Instrumentation 
type ot cquipment 


Division develops 
ncw needed for 
JPL’s research programs, provides digi 
tal and 


ind assists in devising new computing 


inalog computers for staft use 
technique 

A new devclopment of the di ion 
is a multi-pressure measuring system for 
upersonic wind tunnels, which provides 
check 
run Pressures ar 
verted into clectrical 
form, which can be 
digital 
tabular form 

The department ~) 
ig Di f 
nents into an effective working tem 
It also operate i bield ‘Test S« 
tion for missile test programs at W hte 
Sands Proving Gi Patrick 
AB. ‘lo obtain data on problem " 
ited with missile im seve! 

nt JPI per 
Churchill, ¢ ind have 
ficld trials such a Operation Sag 
held in Louisiana last year 

During it earch 
JPL ke 


spe production 


] 


on 100 pressures during tunnel 
automatically con 

ignals in digital 
directly for 


ented in 


used 
computation or pr 


‘tems Engin 


sion integrates guidance om po 


und and 


onnel have 


ill ida 
ind development 


omplete 
ferred to th 
transition pha 
Potential pr ction 
ught ) ture 
| | cnt 
ractor 
tandin 
( tem to fa tat transifior 
duction. JPI Militar 
SCTVICE section 
vetween the Dorat 
nd the militar 


JPL empl 


ibcont 
nt obtaining im under 
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HELP 


For Engineers! 


STANPAT—the remarkable tri-ocetate that is pre-printed with 
your stondord and repetitive biveprint items, easily transferred 
fo your tracings by an adhesive back or front. Relieves time- 
consuming ond tedious detail of re-drawing and re-lettering 
specification and revision boxes, stondard symbols, sub-assem- 
blies, components and cross-sections. Saves hundreds of expensive 
hours of drafting time and money, frees the engineer 

for concentration on more creative work. 


SO SIMPLE TO USE: 
C1) PEEL the tri-ccetote adhesive from its bocking 
PLACE the tri tate in positi on the tracing 


PRESS into position, will 
not wrinkle or come off. 





STANPAT CO., wuitestone 57, wew Yorn, u.s.a. 
Dept. AW-5, Phone: Flushing 9-1693-1611 
Please quote on enclosed samples 
Kindly send me STANPAT literature end somples. 


Nome 
Title. 
c y 
Address 
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 €) R Oo T N > Ss GROTNES MACHINE WORKS, Inc. 
5454 N. Wolcott, Chicago 40, lilinois (Dept. AWA) 


Name 


Position 
Company 
Address 
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ional and service personnel for basic 
esearch and development related t 
guided missiles Annual payroll ex 
ceeds $9 million. Director of the lab 
oratory is Dr. W. H. Pickering. It 
principal contract, with Army Ord 
nance, is administered by Los Angcl 
Ordnance District 

In ¢ il Tech's Guggenheim Acronaut 
il Laboratory, special emphasis is 
ing placed on studies of fluid and 
icc h inics 

Fundamental theoretical studies a 
being conducted in the mathematica 
foundations underlying the flow of vi 
cous compressible fluids and rarefics 
gas Findings might apply to ski 
friction and aerodynamic heating of 
upersonic aircraft and missik ind 
in the case of rarefied gas studies, th 
motion of missiles at altitudes of several 
hundred thousand feet 

One technique being used in comm 
tion with research with compressib! 

scous fluids is the shock tube. It af 
ford noderate supersonic speeds but 
produces extremely high temperatur 
for a few thousandths of a secon 
corr sponding to temperatures a missile 
encounters at hypersonic speeds. ‘Th 
permits study of heat transfer and di 
sociation and ionization of gases occu 
ring with actual missiles at hyperson 
peeds, wher temperatures on the order 
of 10,.000-30,000 degree occu 

Another technique is the hypersom 
wind tunnel, which reaches Mach num 
bers of about 10 at relatively low tem 
peratures up to about 1,000I Thi 
permit tudy of high peed phic nomen 
but not high temperatur« 

Combined results of both t hrvagy une 
ifford an insight into problems asso 
ciated with missile flights through an 
thove the atmosphere at hypersoni 


pe eds 


Transonic Flight Emphasized 


Considerable research is bein, 
ducted on air flow in the high transon: 
region, where most of the present 
tary manned aircraft now operate 
where commercial jets will fis 

Interaction of shock Wal m 
boundary layers, transition from lam 
nar to turbulent flow, and acrodynam: 
nos ipplic ible to commerci ict 
well as military aircraft—are being 
studied 

A special facility developed by th 
laboratory, essentially a wind tunnel 
is used to study noise cffects duc t 
high-speed turbulent boundary las 

Other fundamental scientific stud 


ire related to propagation of very strong 


shock waves such as might be gencratc« 
by explosions. Pt ictical applications of 
this research have not ct been pin 
pointed 

In addition to fundamental low-spec« 
esearch in the field of turbulence, wind 
tunnel studies—particularly in the 10-ft., 
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A SPECIAL ADVERTISEMENT Presented by INLAND TESTING LABORATORIES, 


Cook Technological Center, Morton Grove, Illinois 





The State of the Art: 


NEW TOOLS 

ARE HERE TO 

UPGRADE RELIABILITY 
wiew ser NOW! 


progras 

{ to] ! nape { 
‘ nausitrie His indepes 
tf the HELPER Prog 


Dr. Leslie W. Ball 


BLUNT QUESTION 
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DRAMATIC PERFORMANCE 
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State of the Art: NEW TOOLS ARE 


A FUNDAMENTAL CAUSE Ol 
ELECTRONIC UNRELIABILITY IN 
rODAY'S ELECTRONIC EQUIP 
MENT IS THAT DESIGNERS ARI 
REQUIRED TO DESIGN CIRCUITS 
QUALITY CONTROL ENGINEERS 
ARE REQUIRED TOCONTROL CON 
FORMANCE. AND TEST ENGI part failures that cause unreliability 
NEER ARE REQUIRED TO PLAN in electronic equipment is analogous 
EVALUATION PROGRAMS WITH to fatigue failure in metal parts, but 
()l | MI ‘ Hi >] THI BASK( HAND there are at least tw important dif 
BOOK TYPE OF DATA ON WHICH ferences, each of which makes the 

need for handbook data more urgent 
THE RELIABILITY OF ALL OTHER First, the stresses imposed upon the 
PYPES OF ENGINEERING EQUIP part are more diverse. That is, the 
MENT DEPENDS effects of placing a) electronic com 
ponent part in a complex circuit re 





URGENT NEED 


The problem of the component 


trate thi lohcien 
y quire rather more analysis and more 


ement Of an air . types of data thar required for the 
determination of the stresses of i 
part in a mechanical structure 

Second, the number of modes of 
failure resulting from variety in the 
materials and methods of construc 
tion of electronic parts are much 
greater than for purely structural 
parts that can fail only by such well 
known phenomena as tensile fracture 

Third, whereas mechanical parts 
ire characterized | | ny service and 
laboratory testing histories that have 
resulted in well organized and widely 
published handbook data, electrons 
parts have either f t existed long 
enough ofr have net heen studied if 
tensively enough for such handbook 
data t he ivatlable 











I] S THEREFOR] \PPARENT 
THAT EVEN LARGI PRONIE 
EQUIPMENT COMPANIES CAN 
LOT AFFORD TO UNDERT 

PROGRAMS TO ¢ 

THE KNOW LED6 OF ELE 

NIC COMPONENT PART 
THAT THEY REQUIRE, AND THAT 
THEY MUST SUPPLEMENT THEIR 
OWN WORK BY PARTICIPATION 
p PROGRAM SUBSCRIBED 
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HERE TO UPGRADE RELIABILITY NOW! 


RELIABILITY INDICES 


STEADY FLOW 


reiatiot I 


FAILURE RATE CURVES — 
ENVIRONMENTAL STRESS 
ll known that the failure rat 


HELPR" | 


OF FAILURE ANALYSES 
borat to the sul 
FAILURE RATE CURVE — 
CIRCUIT STRESS 


CORRELATION OF FAILURE RATES 
WITH DESK ANALYSES 


{) 


USE OF TEST RESULTS 


BY SUBSCRIBER'S PURCHASING 
DEPARTMENT 


BY SUBSCRIBER'S PRELIMINARY 
DESIGN DEPARTMENT 


\ 
\\ | 


BY SUBSCRIBER'S DESIGNERS 
D n pl 


BY SUBSCRIBER'S PARTS 
APPLICATION ENGINEERS 
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The “HELPR” PROGRAM 


WIRE OR WRITE TODAY for the 52-page book, ‘The Handbook of 
Electronic Parts Reliability Program’'—A Detailed, Systematic Ap- 
proach. There is no obligation, just ask for the ‘‘HELPR"’ Book. Address: 


NLAND 
ESTING 


ABORATORIES 


General Manager, 
INLAND TESTING LABORATORIES, 
Cook Technological Center, 


Morton Grove, Illinois 


TRIC COMPANY 
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00-mph. facility-are beimg made to 
nerate information on stability and 
mtrol, high lift, landing condition 
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Cornell Research Has Great Freedom 


By Alpheus W. Jessup f 
ontracts im keeping wi 
Buftalo—Philosophically as well as geographically, Cornell Aeronautical ledication to “full pert 
Laboratory's place in research and development lies between the university —"' lf of the De partinent 
and production industry. Non-mulitat 
Although there is some feedback from the Laboratory's research program | _ es 
to Cornell University classrooms at Ithaca 147 miles away, contribution to rs é | <4 
the educational process is neither demanded of CAL staff nor established as 4¢ +}, 
a criteria for judging research projects. f militar 
Ihe laboratory is similarly free from cession by Cornel rsi or General 
ommitments either to a production original facility ind pet f automobile handling 
line or to prescribed military doctrine Curtiss-Wrght Airplane Division 1 7 vised on te hnigue 
CAL thus is as nearh independent earch laborator In addition to the in research in aircraft 
is it appears practi il for an apphed laborators the Curt Wrght Corp 
research imstitution im aviation About prov ided $377,000 for the ce mpleti n . 
the only compromising factor 1 ul of the large wind tunnel Academic Approach 
ival. Luke it past growth, the labora Initial working capital of $675,000 Separation from the 
Ol future existence depends upon vas donated b Avco Manufacturing nodern scienthe manag 
income-producing, — res¢ ich contract Corp Bell Aircraft Corp bairchild troved free academi 
from defense agencies or from private engine and Airplane Corp., Grumman ( rese h CAI 
imdusts It must therefore continu Aircraft Engineering Corp., Republ estrained itself from getting 
illy make research propo ils which will Aviation § (¢ orp md United Arnrcraft in production and production 
win financial support from these source Corp. Avco, Bell, Fairchild, Grumman Management claims that the 
' . . ind United also contributed to the not performing di 
Curtiss-Wright Gift wind tunnel construction and its cat ‘ .! the Lacrosse 
Cornell Acronautical Laboratory was operation the test of not 
established Jan | 1946. with the a Applied research in military techno! ( ch I he project 
Corps requirement for 
to destroy hard top targets hi 
CAL’s EXPERIMENTAL missile built to test bomber defense missile control system. ind pillb nes The Maris 
prett trong! that the 
be built around the hel 
CAI first step w 
tailed analvsis of the 


| , ii , ‘ problem ind of po ible 
f ue ee might be used. It ne 


oy , rejected the heli opter 
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the Marine nd Arm 
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h organization gets 
tem or 
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not unde 
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t tcm 


imilar 
the future 
Ihis may not be 0 
f the Laer n 


ence in the 


iking weapon 
much a result 
project as from the ex 
Plato Project for in 
nti-missile m ile The 
ipon system analyses for such a proj 
fairly sizeable scientifi 
ind thousands of man hours. CAI 
ves that research institutions of it 
ire freer to make 
uch problems but 
factor ible to readjust to 
imcellation or transfer 
than 50% of CAL’s research 


prceliminat 


t involve a 
taff 
unbiased studi 
have a limiting 
in being ke s 
ontract 
Better 


Cornell Facilities 


WIND TUNNELS 


Transonic/supersonic—to Mach 3 


Transonic 
HYPERSONIC SHOCK TUNNELS 

One—Mach 15; 6,000K; test section 11 

Two--Mach 15; 6,000K, test section 11 
WAVE SUPERHEATER 


Pilot Model operating, full scale device under design Mach 15 of greater; 


temp. 6,000K; duration 15 sec. or longer 
ALTITUDE CHAMBER 

Sea level to 60,000 ft.; temp. to 
BALLISTIC RANGE 

1,000 in.; guns and small rockets 
PROPELLER SKIN PIT 

To 8,000 rpm; blade angle 
RAIN EROSION PIT 

To 1 in. per hour at 500 mph 
CREEP LABORATORY 

Creep furnaces (37); to 1,800 F 

pression creep; liquid environment) 

1,600F 
COMPUTERS 


variable density; 1 x 


intermittent (cyclic loading; bearing, 
Stress relaxation units (8) 


missile for Army is test fired at White Sands Proving Grounds, N. M., 


that is they 
labor i 


projects are “sole” source 
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@ Technical 
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esting to the exploring mind 


itive talents of the laboratory 
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Budget Not Sole Answer to Research 


Better understanding of the research process and better linked because a weapon or a weapon system must be gotten 
management of the nation’s research effort are now of to the prototype stage and into production 
greater importance than larger research budgets, according Equally, he insists research, development and engineering 
to Ira G. Ross, director of Cornell Aeronautical Laboratory are different. Here is the crux of the scientists’ fight against 
‘Research is not an industry. It cannot be measured by the appointment of Frank D. Newbury as the Assistant 


traditional standards of bigness, Ross savs in warning Secretary for Research and b.nginecring. They had absolutely 


against a “dangerous tendency for research to become a no confidence in Newbury’'s ability to manage and to listen 
popular toy without bias to the research experts as well as the produc 


Trend for industrial companies to budget large sums for tion experts, then resolve whatever differences there might 
research and to build up large research staffs alarms Ross, who be 
has been engaged in research and research management since Ross says top defense ofhcials must depend on the staff 
1928. Although the intentions to look ahead and come up work of experts on research and of experts on production 
with new things are good, Ross finds the record tends to be Industrial management, if it is to get maximum value from 
bad, with research personnel always being tied up in solving its investment in research, must do likewise 
problems for the production departments Hampering the defense research eflort today is the 

Weapons research and early systems evaluation must be method of research procurement, says Ross. A major recom 
a continuing process of looking at everything. Today in mendation of the Ridenour Committee report which led to 
Ross opinion the subjects should be alternate systems and the creation of the Air Research and Development Com 
weapons for 1970 and beyond. mand was a research procurement agen ARDC has never 

“Now, we can afford 30, 40, or 50 new weapon system had this group 
research projects for the future he claims. In fact he Result is that the quality numerator of performance i 
feels we can not afford less than the maximum number of being judged by the technical agency sponsoring the research 
scientifically justifiable projects which seek to find the while the business denominator is determined by procur 
answers to the next generation of military requirements. ment officers 

Often this may seem like duplication, but only by thor- When a research project is begun, who can say what 
ough examination of all the permutations can we guarantee you can deliver?” Ross asks 
the best weapons for future defense, Ross says Management of a research laboratory like CAL, require 

On the other hand, we should not be researching 15 a fairly rugged mental constitution. Building up a backlo 
different systems to do the same defense assignment in is pretty much out of the question 
1965. Gestation time for weapon systems runs about 10 If you are contracting research two ve thead Ro 
years, with an overlap of about five years. Five vears ago claims, “then you are not doing research The exception 
we would have been justified in having many approaches to this are a few contracts where defense agencies contract 
under research examination for the 1965 requirement, ac just for what the laboratory can do, that is support research 
cording to Ross, but not now along very general lines with specific projects being decided 

Not only must industry recognize the proper role for from time to ting 
research but so must Congress understand these funda Ross became director of the laboratory in 
mentals and be willing to support a multitude of early ing Dr. C. C. Furnas, who became Chancellor of the 
research and evaluation projects. Costs actually are small in University of Buffalo and later Assistant Secretary of Defense 
the early stage, running from $100,000 to $2,000,000 for Research and Development Prior to this appointment 

Ross, like many scientists, believes that the recent con Ross had been head of the Wind Tunnel Department and 
solidation of research and engineering under one assistant of the Flight Research Department. He was manager of 
secretary in the Department of Defense was right. He says Flight Research for Curtiss Wright when Cornell Acro 


research and development and engineering are ine scapably nautical Laboratory was founded 


CAL using an F-94 modified with a manual control of the fi 
table tabilit ind control tem ind high probability that 
Impr wement of handling chara teristi hon cr not mamtam 

for the Hustler were made while th cnough 
first prototype was being built @ Materials. Search f 
[he F-94, likea B 26 used pre iwush inexpensive and non-str 
modified for variable longitudinal ubstitute for strat 
mad control. First application creep and ruptur te 
iriable tem was made on an tudu heat transfer in 
for lateral control provement ot tructur 


I 


Now | is being equipped vith temperatures up to 700 
variable svstem for rudder, ailerons and of ram crosion figure 
elevator. With it, it is hoped to simulate the materials research 
the stability and control characteristic the move into hn person 
of aircraft yet to be designed tion f material tud 

Another new project will adapt thi Compiction of the 
iutomatic control equipment for zero-4G vill augment the materia 
loading experiments. Previous studies of — tools, giving it the oppo 
how man performs under zero G con estigate heat transfer 
th hy} = _ | 


ditions have been accomplished v la ’ 
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SOLARTRON TRANSFER FUNCTION ANALYZER 











TOP MANAGEMENT AGREES +} 
SOLARTRON TRANSFER FUNCTION 
THE ONLY SERVO TEST EQUIP- 5s G wise investment becau 


a he a eno» 
MENT which discriminates against nm man -hour saving aste fc 


e itw poy? 


Talelell) management to handle r 
noise and harmonics; covers 0.5 c/s area 
* expense 





to 1. kc/s in one instrument; can be 

Make your own test atid evaluation 
| or Se ’ 

used on DC and Carrier Servos, and Gostant us tes cee, end ENGINEERS AGREE +h 

on mechanical, electro-mechanical loan of SOLARTRON TRANSFER TRANSFER FUNC 

FUNCTION ANALYZER without 


and hydraulic systems for fuel flow 
obligat ° 








and vibration analysis 





Now being used in America by Hughes 


SOLARTRON. inc. | 


Eastern Division 
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: Specifically desi f . 
now available from stock Wpspesibieye anes: -sarthbaleapl ter 


laboratory, prototype, research 
the and development needs. . . 


* 36 individual assortments 


* 8 stranded sizes (16 thru 30) 
WIDEST VARIETY * 10 Mil-approved solid colors 
* 100’, 50’, 25’, 10’ spools 
of 
TEFLON’ 


wire 


KITS 


"extruded hook-up wire per 
Mil spec 16878 Type & 





Buy it from the leading 
electronic parts distributors 
coast to coast. Write for 
ee 

of nearest distributor 


. from prototype to mass production 
UNDERGROUND 1,(000-in. ballistic range 


built under Army Ordnance sponsorship ALPHA WIRE CORP. 200 Varick St, New York 14. N. 7 
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Power 


Future achievements in the field of rocket propul- 
sion depend upon the ability to test prototype en- 
gines at rapidly increasing power levels. To keep 
pace with these higher power requirements, RMI 
is completing work on a giant rocket test stand. 

The new RMI test structure is capable of 
testing rocket engines in the million-pound 
thrust class. Its massive rotating system pro- 
vides firing attitudes from vertically downward 
to 45 degrees above horizontal. The control cen- 
ter contains a maze of instruments that contin- 
uously record separate events occurring, within 
the engine, at intervals ranging from one-tenth 
of a second to less than one millisecond... 


for Progress 
® 





y 


and with accuracies up to ninety-nine per cent. 

This addition to RMI’s already-extensive test 
facilities paves the way for tomorrow’s more 
powerful and more efficient rocket powerplants. 
It’s another example of how RMI — America’s 
first rocket family—is continuing to pioneer in the 
development and production of new engines for 
supersonic manned aircraft . . . helicopters, cata- 
pults and test sleds ...and missiles for defense 
and space exploration. 

Engineers, Scientists — Perhaps there’s a 
place for your talents in RMI’s expanding or- 
ganization. Our new projects present challenging 
problems and the chance for greater responsibility. 


REACTION MOTORS, INC.\%. 
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NAVY is field testing CAL’s experimental 


Intercept Tracking and Control equipment 


; ; 


@ Electronics 
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Servicing Rocket Engines 


Part |: Know-How 
by Fred Barker 


Supervisor of the Product Service Department at 
Reaction Motors, Inc., Mr Barker coordinates the 
activities which keep rocket engines on their good be 
havior. A graduate of New York University, with a 
B S in M E.. he has had diverse ex pertence im en 
gineering—including test, manufacturing liaison and 
customer service liaison. Mr. Barker joined RMI 
in 1949. 


“Know-how” in any business is the result of thorough training and 
experience on specific products. RMI Product Service Department person 
nel get a complete grounding on their products right from the development 
stages through field installation and operation. The know-how thus attained 
is turned into a direct benefit for all RMI customers 

Key service engineers and service representatives join a project during 
early development, work actively with Engineering, Component Develo; 
ment, Assembly, Test and Inspection Departments. Mock-ups are reviewed 
from the standpoint of service—i.e., whether proper consideration has bee 
given installation, accessibility and serviceability of components and the 
overall powerplants 

When a project is ready to move into the field, these same key me: 
act as instructors, conducting training programs to impart their accun 
lated knowledge to customer personnel and other service representative 
With our ROR powerplant (rocket-on-rotor for helicopters), for instanc 
Sikorsky, Navy and Marine Corps personnel attended training progran 
at RMI and in the field Scope of these program covered the rocket powell 
plant, its installation and operation in the Sikorsky HRS helicopter, and 
the use, transfer and storage of the hydrogen peroxide propellant. One: 
ROR settled into operations at the Marine Corps Air Station, Quantico 
Virginia, the service representative’s know-how assumed a stand-by 
character. Training programs were repeated or amplified only as required 
by personnel changes or powerplant modifications 

Safety is a major item in each RMI representative assignment 
because safe use of the powerplant and safe handling of propellants are 
paramount importance. Safety is improved by service representative 
through on-the-spot lectures and training programs, whereby procedure 
and policies are outlined and integrated into the activities routine. Again 
at Quantico, an admirable safety record has been achieved and maintained 
in just this fashion. ‘There, over the past few years, our service representa 
tive has assisted the Marines in safely utilizing the ROR powerplant and 
the hydrogen peroxide fuel for their HRS helicopters. The result is found in 
the simplicity ol powerplant operation peroxide handling and torage 
area procedures, and in the attainment of a “‘no personnel injured ifet 
record 

Obviously, know-how is of importance in a clutch situation. Wisel 
applied, it leads to the right decision and the proper corrective action o1 
the scene of a problem. The recently launched Glenn L. Martin No. | 
Viking missile provides a case in point re tatic firing inspection revealed 
disk repancies in ome component of our 40 O00) pound thrust rocket 
engine. Normal field maintenance sufficed for all but one difficult, i ilve 
seat and poppet, scored by foreign material, required lapping to meet 
leakage specifications— but no lapping compound was on hand, Our ser 
representative used common household cleanser, lapped the poppet 
seat to within leakage specification ind the program moved on with on 
minor delay. This difficulty remained minor only because prompt an 
woper handling prevented development of a major program obstack 
Seaneiiats action wa required immediate action was taken 

In Part II, we shall examine the function of the service engineer and 
service representative im variou ireas of Product Impro ement 


{ 


If you desire one or me ey il / Mi 
Barker's article, or would 0 receive ful 
ther information about en ployment at RM1 
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nator, Reaction Motor lm 14 kord Road, 
Denville. N. J 
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North American 


T2J 


MOCKUP 


Invitation to the best engineers in Ohio (...or anywhere else!) 


jet trainer 
Division of 


ce igned and ¢ nyeines red by the ¢ 


North American Aviation 
Displayed at the invitation of the Ohio Society of 


a mockup of the new T2J) Navy 


olumbu 


Professional kngineers at its 1957 annual meeting, the 
12) is a graphic example of U.S. Naval aircraft engi 
It is the login al follow-on to the long 


neering propre ss 
whic h 


line of distinguished standard trainers for 
North American has been famous for over a quarter 
Designed as a basic trainer for jet pilots 
Armed Services, the T2J’s pet 


formance is equal or superior to the nation’s first jet 


ola century 


in all branches of the 


fivhters 

As an engineer, you can appreciate that many of our 
interesting projects cannot be exhibited in a public 
place The performance and ability of these new air 
craft startle the lnagination of even the most advanced 


engineers. The requirements they I pose offer chal 





lenges to every engineer currently working on them 
Vhe will do the 
There's a fine future for you in applying your knowl 
experience and talents to the advance of Naval 
\viation in the fields listed below. Write today 
Advanced Missile Design Research 
ind Development » Airframe Structural Design 
Analysis of Flying Qualities 
Stability hlectronic 
Fuel Systems Design Heat 
Mechanical ( omponent and Systems Design Pre 
Solid State 


Analysis 


lesting 


same for you 


‘ dye 
Aerody nai 


Antenna Deve lopane nt 


Dynamic Defensive Systems 


Pransfer Research 


liminary Design « Servo Systems Analysis 
Structural Dynamics 


Vibration and Endurance 


Physics Systems 


Mathematics 
Weight Analysis - Mechanism Design 

Contact: Mr. J. H Papin, Engineering Personnel 
Manager, Dept. 56 W-0, North Aviation, 
Ine.. Columbus 16, Ohio. 
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... good sealing begins 


here, too! 


When the problem of sealing is a part of design thinking the whole design is bound to 
be better. This is especially true of no-leakage sealing. When your designs require sealing 
.. from —400° to +1000 why not call in one of our field men. One of the 


“O-seal” family*, may be the answer to save you time, money and effort 


©2 & 


lock -O.Seal® 


[] it. eal ® oO FRANKLIN C. WOLFE CO. 


Bolt-O- Seal ® 
Riv-O-Seal © 
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x® ret Culver City, California 
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TEMPERATURE 


HAMBER 


-100°F  +1000°F 


“ . ,. the impossible takes a little 
longer.” 

Well, here it is—that impossible- 
todo high and low temperature 
chamber —100°F to + 1000°F 
ALL IN ONE CHAMBER. 

Free working space is 24” x 24” 
x 24” and the temperature is meas 
ured on two recording controllers— 
one for —100°F to + 300°F, the 
other for + 300°F to + 1000°F 
IRC is equipped in Engineering, De 
sign and Production skills to meet 
every Problem. Send us yours for 
our prompt Quotation 


ENVIRONMENTAL TEST EQUIPMENT 


OTHER CHAMBERS for; 


VACUUM OVENS 
HUMIDITY 

SAND AND DUST 
SUNSHINE 

RAIN 

SALT SPRAY 
IMMERSION 
FUNGUS 

AIR CONDITIONING 


> DOU SuPAGh FARCE 


40 Matinecock Ave, Port Washingtor 


BATHS 
WALK-IN-ROOMS, ETC 
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WIND TUNNELS 


Acrolab is recognized as foremost in the 
field of small wind tunnel design and 
construction. Superior engineering plu 
production know-how combine to cre 
ate a tunnel unequalled in performance 
and price. Se veral forward-looking un 
versities and aircraft I 
installed Aerolab tunnels 
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For the “killing” demands of oct essory power. e¢ 


AMF has experience you can use 


e No part of a missile is more important thar e DOW upply that directs it to the “kil 


And AMf has rodau ed more aa urt ( Ver yr quided missiles than any other 
source. @ Typical AMF systen rodauce [ . ) vi noditications up to 200 hp at 


durations trom 20 second: mar ey re comple tely independent of the main 


power plant, insensitive ») missile ffitucde ) iftude nd to environment. accelerotior 





shock, or vibration nis e Hippie § ) 1p ty prec ise frequency and voltage 
control, and can be pa } { } Why f pace rrangement with little size and 
low weight @ Ser ) ur Sé wity CCE yn é we asinavy iriety of other } gi 


sper ialized field: 


© Guided Missile Defense Products Group 
meth AMERICAN MACHINE & FOUNDRY COMPANY 
‘¢Qumnteanae NO! North Royal Street, Alexandria, Va. 


Asbury Part @ Atlanta © 6 ‘ . . « | Ang 


® Control Systems 


Circle Number 331 on Reader ard 
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AVRO CF-100 NIGHTFIGHTERS AT WORK 
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ON DUSK TO DAWN PATROLS 


Royal Canadian Air Force nighthighter crews wil fly these . > a 
rflul Ck-100 know that they ruc one ot treedo most ) 
i WCUPO! in the detence ol North America and We tern | irope, 







s hnih 
Four RCAI quadron ot CF-100's have been assigned 7 
to NAITO to meet it pecific nighthighter requiren 
ALOFT 


AVRO AIRCRAFT LIMITED ~i\. 


MALTON, CANADA MEMBER: A.V. ROE CANADA LIMITED & 
e Card THE HAWKER SIDDELEY GROUP 
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Facilities Lag Hurts British Missiles 


By William Coughlin 


London—Britain’s new shift in emphasis from manned aircraft to guided 
missiles may be endangered by the same thing that handicapped aircraft 


development here—lack of adequate research facilities. 
Some of the nation’s top scientists and technicians warn that it may 


once again be a case of “too little, too late.” 
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ENGLISH ELECTRIC vibration table tests compe nent Pen recordings are made of acceler Called Threat 


ometer readings while troboscopic lighting system makes visual assessment possible 
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flight accelerations. This drop test tower is another English Electric facility. cellite stations include th 
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ket propulsion station at West 
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GUIDED ROCKETS ar 


assembled in British Ministry of Supply rocket ussembly shop 
Ministry operates turbine, radar and aircraft 


md armament establishment 


LIQUID FUEL rocket produces shock con 


in Britain 
facility at Westcott in Buckinghamshir 


Thi i 


most advanced large rocket test 
1 Ministry of Suy ply establishment 


WIND TUNNEL building at Aircraft Research Association establishment 
ARA is a cooperative formed in 1949 by more than a dozen aircraft firm 


in Bedford 
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FORGED PLANE AND 
MISSILE COMPONENTS 


Aircraft and missile design to izing both vertical and hori- 
day is a challenge unequalled zontal rams. Forging by this 
im any period of the past technique produces ‘one 
Today's designers are propos piece” products—tree of welds 
ing new shapes from new with better grain tructure 
material Cameron contri ind fewer rejects. Missile pro 
bution to thi era has been ducers are iving mone 
the deve lopme nt of an unusual through lower first cost 
forging proce for large in du ed machinis Ag 
tricate ferrous « nnponents lower cTay rate 

plane ind rin le 

ire furnished 

rough-machined { 

For omplete 


write « ill 


zou 


j e 
Almost every production noz la 


“le ranging from 150 Ib. to ROM WORKS, Inc. 
000 Ib forging weight has 
been forged by Cameron s SPECIAL PRODUCTS DEPARTMENT 


unique split die method, util P. O. Box 1212, Houston, Texas 
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British Wind Tunnels 





Location Working section Speed range 


Farnborough 1}-1/2 "6-1/2 ft e 

RAE, Farnborough Bx é6f « § HIGH 

RAE, Farnborougt ax 2 ft ct | TEMPERATURE 
RAE, Farnborough 18 18 in > ? 

RAE, Farnborough 9 r } 9 TRANSDUCER 
RAE arnborough ] Zin at | y 

RAE, Farnborough 5 +-1/2 in 

RAE, Farnborougt ' 

RAE, Farnborough } > 9/16 in, 
RAE arnborough ] 

RAE, Farnborough (four tunnels) ( 15 in, max, 

RAE, Bedford (spin tunnel) 

RAE, Bedford 

RAE, Bedford 

RAE, Bedford 

RAE, Bedford (four tunnels) D 2 in. mox. 
ARA, Bedford (cooperative) 
NPL, Teddington 

NPL, Teddington 

NPL, Teddington 

NPL, Teddington 

NPL, Teddington (16-sided 

NPL, Teddington (circular) 

NPL, Teddington 

NPL, Teddingtor 

NPL, Teddington 

NPL, Teddington 

NPL, Teddington 

NPL, Teddington 

NPL, Teddington 

NPL, Teddington 
Armstrong-Whitworth, Coventry 
Armstrong-Whitworth, Coventry 
Blackburn, Brougt 

Bristol Aircraft, Bristol 

Bristol Aircraft, Bristol 

Bristol! Aircraft, Bristol 

De Havilland, Hatfield 

De Hav ind, Hatfield 

English Electric, Wartor 

English Electric, Warton 

English Electric, Warton 


eFFFESS3 


N 


x 


A PERFORMANCE 


a 


RECORD THAT CAN'T 


~ & 


BE ECLIPSED! 


Indestructible, light weight FH 


(1.3 oz.) and excellent 


rzTTzz-2 


= 


performance from —80°F 


to 1200°F continuously 


>SS F333 


at any altitude or hum 


~ 


idity. There's a Collins 


> w& 


> 


to solve every problem 


Withstands 2000 cps 
Fairey, Hayes 

Handley-Page, Radlett 
Handley-Page, Radlett 
Handley-Page, Radlett 

A. V. Roe, Manchester 

A. V. Roe, Manchester 

A. V. Roe, Manchester 

Short Bros. & Harland, Belfast 
Short Bros. & Harland, Belfast 
Vickers-Armstrongs, Weybridge 
Vickers-Armstrongs, Weybridge 
Vickers-Armstrongs, Weybridge 
Westland, Yeov 


vibration at 50 g. Ex 
cellent linearity and 


low phase shift 


$F a 4-t 3.35 F 


Stainless steel satin 


finish Unlimited 





engineerir g and 








industrial ap 
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WRITE TODAY 
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position ILLUSTRATED 
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LMT-92401 
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G.L. COLLINS (Gro) 


\=—d 





CORPORATION 


Dept. 401 2820 Hullett St., 
Long Beach 5, California 
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THE STORY BEHIND THE STORY 


~ S 


- 
= Fred Neer: coer 


MISSILE CRUISER Prob! lo launch SUPERSONIC BOMBER ?;.! n: To navigate undetected for thousands of mil 
a missile 1500 miles from target. An error tion in space for release of bo or mussil 
of only | degre ’ u ung information 


would cause a 25 target mi 


| S. strategy for maintaining peace by making aggression 


unprofitable is based on our ability to deliver a crushing retal 


atory blow anywhere in the world. Accurate means of directing 
such blows at long range, high speeds and extreme altituce 


make would-be aggressors wary of breaking the peace 


i N E R 1 | A i To be effective, weapon carriers must know at all times exactly 
where they are. For example, the long-range bomber with its 


pinpoint target or the pitching cruiser launching missiles tar at 


A I | N * sea must navigate with great accuracy 
od Solving such problems is the task of Inertial Navigation systems 


which furnish all data required automatically. Completely self 
In Its Accuracy Lies Power for Peace ontained within the bomber, ship, submarine or missile, these 
Inertial Navigation systems require no contact with ground sta- 
tions. This is extremely important when military missions must 


he carried on without chance of detection 


To design and engineer Inertial Navigation systems involves a 

ATOMIC SUBMARINE — Problem: To travel submerged for complex combination of engineering skills—gyroscopics, compu- 
days and know exact spot to surface for missile firing 
= . calls for laboratory precision at every stage For example, the 


tation, electronics, servomechanics and more. Their production 


gyroscopes which form the heart of Inertial Navigation systems 
must be many times more accurate than those used in commercial 
navigation 

At Sperry, Inertial Navigation systems are being produced for 


a wide variety of military applications 


spt AY GYROSCOPE COMPANY 
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SCHLIEREN photo of missile model in 


Armstrong Whitworth supersonic tunnel. 
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4@4SMALL 


like this medel used 
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At Dyn 

the exper 
caretul recom 
from ove 
and manuf 

devoted ex j y ) ircraft 
and airborne ? n In many 
Instance nodifi on ot one 
of Dynami ctive 
models will say uu weet or 
even months of time and remove 
the uncertainties which enter 
into a new installation 
Remember too, Dynamic make 
the entire unit including the 
motor, 80 responsibility for 
warranty rests squarely with u 


and schedules are met 


DYNAMICS AIR- 
ENGINEERING ... 


7412 Maie Avenue, Los Angeles 1, California 
SPECIALIGTS tn AIRCRAFT AND 
ELECTRONIC BLOWER APPLICATIONS 


Numbe ‘ Re 
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Rolls-Royce Altitude Facility 


Rolls-Rovee is mv 
n a high-altitude t 
turbine engine bull 
begin at thi 1 34-acre 
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iltitude test chamber 
iets and the other for 
ind turboprops 
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diameter. In addition to the man 1 
gine test cell there will be a Mach 4 
vind tunnel When completed th 
vill be the only privately-owned h 

iltitude acro-engine test facilit 


Commonwealth 


English Electric Tunnels 
English Electnc Co. 1 endin 
nearly S$] million to build tw new 
upersomic wind tunnel \ Mach 4 
tunnel for the aircraft division will have 
+ by 4 ft. working section and a Mach 
6 tunnel for the guided weapons divi 
on will have an IS by 15 in. section 
Ihe tunnels, to be in operation in 19 
vill be the intermittent blow-down 
pe, operating from a Wninon 
upph 
Ml 1nh\ il {) ha Oe low p 
transonic tunnel One of 
which started operation im 1950 
first transonic tunnel m Britain 


Short, Vickers-Armstrongs 
Vi rs-Armstrong CArric out 4 


clopment work in three 
oO nd one subsonic tunnel, in 
iddition to « miployving uch facilities a 
in altitude chamber for testing airframe 
components at heights up to 50,000 ft 
Short Brothers & Ilarland last year 
began tests with a transonic tunnel op 
rating up to Mach 1.2. The firm also 
operates a low-speed tunnel and is in 
talling an claborate ground test facility 
One of the mdustrv’s newest cen 
trifuges is installed at Napier. It can 
impose alternate positive and negative 
celeration loads as high as 100 Gs 
National Physical Laboratory has a cen 
trifuge of 30 ft. radius capable of 100 
ft. sec. circumferential peed 


Hawker Siddeley Group 

Some of the most extensive research 
nd development facilities in’ Britain 
ire to be found in the Hawker Siddele 
Group 
© Armstrong Whitworth Aircraft i 
pending $2.8 million to establish a 
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fully-equipped aircraft and guided mi 
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transonic and low-speed tunnel 
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ction * For full description, request illustrated brochure * 
Hawker Aircraft is carrying out the English, French or German edition 
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PLUG-IN VALVE CUTS 
SERVICE TIME BY 95% 


Because of its unique design, the Whittaker 
plug-in valve can be removed from an undrained 


tank, thereby eliminating fire hazard and the 

necessity of isolating the aircraft. 

Also, the complete actuator assembly can be 

removed or replaced without disturbing any por- 

tion of the mechanism. 

The secret of this new plug-in valve is a sec- 

ondary seal incorporated within the unit—used 

only when the valve is removed and replaced. 

A partial turn on removal is all that is necessary 

to slide the seal into place in the housing. On 

installation, a reverse turn releases the seal and Ground delay is 
re-opens the line. . costly. This new plug-in 
PERFORMANCE f . uel valve, designed 


TEMPERATURE, Ambient, —65° F to +275° F ny Whittaker: ellenindiion 

Fluid, 65° F to +135° F 

replacement delay 

ELECTRICAL POWER. 

115 volts 400 cycle single phase AC 
PRESSURE. Rated operating pressure 60 PSI. 

Max. internal leakage 10 DPM at 

60 PSI 


PORTS. Por AND-16000-16. ia ie megait-meielti ie), ite) mete) 115 ee wl ide) i Teale), | 


. 
Wm. R. Whittaker Co., Ltd. Dept. 356 
Cry 915 N. Citrus Avenue + Los Angeles 38, Calif. 


: Gentlemen: Please send me further information on the 
Wm. R, Whittaker Co., Ltd., 915 N. Citrus Ave., Whittaker Plug-in Type Rotary Shut-Off Valve, P/N 130035 
Los Angeles 38, Calif 


Hempstead, Long Island 
Indianapolis Company 
Wichita Address 
Baltimore 
Seattle ———— 
= : - 


Name 
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Germany's Air Research Revitalized 


By David A. Anderton 


Aachen, Germany—Acronautical research and deve lopment in Germany, 
brought to a shuddering halt by the end of the war just twelve years ago, 
is on the upswing under the leadership of one of the pioneering air research 
organizations, the Deutsche Versuchsanstalt Fuer Luftfahrt (DVL) 

Reorgani DVI 
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PLAN FOR 
PRECISION 
FLOW MEASUREMENT 


THROUGHOUT THE AIRCRAFT INDUSTRY, bearingless Pottermeters are delivering 
accurate flow data during testing of aircraft, engines, rocket motors, and hydraulic 


systems 


LINEARITY WITHIN %% over an exceptionally wide range, as well as long life in 
difficult service, is obtained through hydraulic positioning of the unique “floating 
rotor”. This patented design feature, found only in the Pottermeter, completely 
eliminates thrust friction and does away with inaccuracy and maintenance prob- 
lem due to bearing wear 

APPLICATIONS include reciprocating, jet and rocket engine test cells and 

flight test work. Pottermeters are also in wide use in handling aircraft and 

rocket fuels, acids, liquefied gases and abrasive suspensions 


WRITE for bulletin S-1 giving a complete description and performance data. 


POTTE 
Route 22 « Union; 
Makers of “Potter Eng 
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supercirculation for high lift 


DELTAVIEX interceptor in open-circuit tunnel. Built by old Ouest Aviation, it uses 


French Research Now Leads Industry 


Paris—French research and develop- about 2,000, including h 


ment in aviation, sometimes ham- mnCel 
pered since the end of the war by in iddition to the effort rom 
mistakes, lack of funds and a lack of cual lation firms and INE RA 


interest among government ofhcials, 


til 


, crsitne 
now is keeping well ahead of indus 
much of i 


try’s demands. 
stwa 


| ( ran 
Although the rench research and de 
elopment effort still is lacking in funds, 


it is efhcient and alert 
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The hazards of missile testing can be materially lowered 
when performance is checked out on-the-ground with 

a Benpix 3-dimensional Flight Systems Simulator, prior 
to take-off. Comprised of two basic units—a flight table 
and an electronic analog computer—the Benprx-built 
Flight Simulator will foretell complete Stag er 
from launching pad to target, for rockets, and 
guided missiles and jet aircraft. It catches bugs without 
expensive trial flights, materially reduces guesswork and 
adds a valuable safety factor at both ends of the test 
shot. For complete technical data, mail the coupon. 


—- 


* 


2 


OFFICES IN WASHINGTON, 0.C., DALLAS, LOS ANGELES AND CHICAGO 
Export Representatives 

Computing Devices of Canada, P. 0. Box 508, Ottawa 4, Ontario 

Bendix International Division, 205 E. 42nd Street, New York 17, N.Y 


BENDIX COMPUTER DIVISION—BENDIX AVIATION CORPORATION 
5630 ARBOR VITAE STREET, LOS ANGELES 45, CALIFORNIA 


() Please mail me information on The Flight Systems Simulator. 
NAME 
TITLE 


COMPANY 
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HOW 
SMOOTH 
CAN YOU 
GET ? 


Select the new Lyndon non-friction, 
non-hydraulic damper and you'll 
select the ultimate available for pro- 


tection against all undesirable outside 


fore és. 


Through utilization of the self- 
contained eddy current principle, the 
Lyndon damper permits use of any 
variable or constant flow of linear or 
rotary force in the smoothest, most 
trouble-free manner yet devised. 


Created specifically to fulfill the need 
for a more reliable damper with opti- 
mum linear relationship, Lyndon’'s 
damper is thoroughly field tested, is 
unaffected by operating temperatures 
100°F. to + 300°F. and is quali- 
fied in accordance with specification 


MIL-E-5272A. 


from 


Write direct for bulletin 823. 


MA tele AIRCRAFT, 


140 A CLIFFORD STREET, NEWARK, NEW 
A Subsidiary of SCOVILL MANUFACTURING COMPANY 


inc. 


JERSEV 


CALIFORNIA K 


M. BRI? 
142 North aA 
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LYNDON AIRCRATIT, ING 
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h or ue 


OLTS 


THE INDUSTRY STANDARD TO MEET 


HIGH-SPEED, HIGH TEMPERATURE REQUIREMENTS 
OF TODAY’S AIRCRAFT AND MISSILES 


% Applications up to 1500° F. 


The H1-TorQue Bolt is a precision fastener resulting from 
intensive research and development by Hi-Shear Rivet Tool 
Company Engineers. Comprehensive environmental tests in a 
full range of sizes and materials have been accomplished on 
Hi-Torque Bolts to insure use in specific aircraft and missiles. 


This fastener combines simplicity of design with superior 
strength and endurance, and features high driving torques, 
high tensile strength and high fatigue life. 


Hi-TorQuE Bolts are only one in a family of fasteners being 
produced by the Hi-Shear Rivet Tool Company. Research 
and development in Hi-Shear laboratories will continue to 
provide fine fasteners for use under all conditions. 


hides RIVET 


TOOL COMPANY 


2600 W. 247TH STREET, TORRANCE, CALIFORNIA 


, 1/16 thru 5/8 i nters st head 
in 41 4140 and AM‘ Ai tee 1 APH, 
AM 350 and type 43 tainle teel, Inconel X, 
A.286 super alloys and 6-4 Titanium. Other materials 


1 special order 
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Fabricated plastic parts on Boeing B-52's 
demonstrate Swedlow versatility 


Gn . more parts 


fabricated by Boeing from Swedlow 


laminated sheeting 


Swellow 


PLASTICS COMPANY 
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Individuals Spark Swiss Air Research 


Geneva—Natural curiosity of a handful of scientists accounts for the 
major Share of aeronautical research in Switzerland 

These men, Eidgenossische ‘Technische Hochschule (le TITL), also direct 
the research work of the Institute associated with E11 

he dozen or so scicntists at ETH thus serve the dual purpose of 
teaching and practicing research. They are assisted by small permanent staffs 
Rest of the research group is likely to be made up of candidates for doctorates 
in science. 

Dean the group, and one of t Dr. M 
; \] 


AVIONS 


BREGUET 1100 





LIGHT WEIGHT 
TACTICAL 


FIGHTER 


S.A. des ATELIERS d'AVIATION LOUIS BREGUET - 24, rue Georges-Bizet - PARIS-16° - FRANCE 
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WHY there are so many NEW opportunities 
in Nuclear Flight Propulsion with 


GENERAL ELECTRIC 


scie 


General Electric is now branching out into the second 


tage of its extensive program for nuclear powered flight 
The first was reached successfully only a short time ago, 
when the first turbojet to be exclusively powered by heat 
from an atomic reactor was ground tested at the National 


Reactor Testing Station in Idaho 


Both engine and reactor were developed by = E for the 
Atomic Energy Commission and the U.S. Air Force 


NOW more engineers and scientists from almost every 


technical area are needed to contribute to this expanding 


operation 


..- have you a lot of nuclear experience? 
--- alittle nuclear experience? 


---no nuclear experience? 


Nucleonic background or not, there are many advanced 
assignments open today at G.E. where an ME, EE, AE, 
Mathematician or Physicist can apply his conventional 
skills effectively — and at once. Knowledge of nuclear as 
pects of his work will be provided through consultation 
with G.E. specialists, through in-plant seminars and grad- 
uate study (leading to M.S. or PhD.) on a 100% Tuition 
Refund Plan 


IMMEDIATE OPENINGS FOR MEN 
WITH TRAINING OR EXPERIENCE IN 


Thermodynamics Instrumentation 
Stress and Weight Analysis 
Heat Transfer 
Fluid Flow 
Shield Design 
Remote Handling 
Reactor Design & Structures 
Turbojet Applications 
Environmental Testing 
Controls 

Facilities Design for nuclear research and testing 


Cycle Analysis 

Applied Mathematics 
Digital and Analog Computer 
Theoretical Physics 
Metallurgy 

Physical Chemistry 
Ceramics 


Reactor Analysis 


@eervreveeeveeeeeeeeeeeeeeeeeeeeee 


If you would like to share in the barrier-breaking enter 
prise of putting the first nuclear-powered plane into the 


air, write to G.E. in confidence today 
Mr. J. B. Rosselot « P.O. Box 132 + Cincinnati, Ohio 
Mr. L. $. Munther « P.O. Box 535 + Idaho Falls, idaho 


AIRCRAFT NUCLEAR PROPULSION DEPT. 





GENERAL @@ ELECTRIC 
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AGARD Is Research Data Exchange 
















Paris—AGARD is a study in the communication of aeronautical research t h 
It owns no facilities, operates no wind tunnels, flics no airplanes. Yet through { 
its efforts the member nations of NATO have benefited to an indefinable  "''* x 1 7 — ) - ' - 
extent through the mutual exchange of research information ; eae , na tins 
During its five-year life, AGARD has san ) 
been responsible tor the widest variety pers f meetings a the p 
f task \ special panel evaluated th tion program Examples of AGARD’'s Work 
mpeting designs of three hght hght Dollar t dolla ACARD | Dal \ et : ‘4 
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AGARD’S Main Objectives 
\GARD nicl tands ! Advi te f th NATO stra t 1 





© Continuous review of the 
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} t mmon defens pl blem SUPERSONIC wind tuunel at AGARD's acronautical training center in Belgium 
® Recommendations for improved 
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Japan Gradually Reentering Air Ag 


By Dan Kurzman 


Ninnudh peed + 
lokyo—Japan, whose air force, aircraft 


industry, and air-mindedness ” on sot oe netrument 

vanished in the wake of Hiroshima, is gradually reentering the air age. aia ainda 4 ae _ perverse 
It is experimenting with basic missiles, drawing up transport aircraft ( 

designs, and planning to produce shortly Japan's first post-war jet plane- A more advanced 10 

a light trainer the ITM-B—will be tested in S« pt 


p it nautica 


ke 

Ili 
nu , } ver, with attention ntered on the 
pment must be mad ' t of iileron buzz at supersor peed, tel 
i hance tf man obstac! y)l } ' vit} netering 1crodynami ticity, and 
© A lack of top-rate technicians di naneuverability and stal Dimen 
' 


ions are: length 2 tel pan, | 
ontract meter weight 50 kg peed, Mach 

opi ( o all thing ciate () millio en (app ly $925 1.0; duration, 3 sec.; thrust 500 kg. A 
vith airpower duction of th 10 kg. solid propellant outer surface 
ree 1 } ling part of the cost burning engine is now being developed 

ind development. With by Kawasaki for use in the rocket. Thi 


nes still in their infancy Fuji’s share of th dded, 200 mil- engine, which will have a double base 
mization ind indi ( ycl 


i liv’ 


®low demand for aircraft, with th tl 
Japa Nyy Self-Defense bl orce ind 1 


ill w have been spent 0 nitrocellulose and nitrog] in, will 
tud , ' mentation be completed in about four yea 
immer ¢ 1 of 1958 Research on a system of homing and 
budgeted guidance will start shortly after the Sep 
pital to put into new } f d lopment tember test if it is successful 
| development ) ter f August Kawasaki also ha been 


plane HiAKC!I 


j caper foreign plane 
eThe poor financial conditions of 


ted aimcraft ompani 
thie ' 
ch ithe 


J 


1 it rodynami rescay4%e h on 


frrtiny They long anti-tank guided m 


raduall ce nstruction ¢ 1>,' factory Detense Agency ince 
icronautics that 1 a 17.000 


obstack ind a 


nation Th ift 


i 


last 

q. ft. building to house other companies, including Fuji 
engineering d 1e1 Another on Machinery, Mitsubishi Ele 
million ven w ly nm new ind Nippon Electri ire involved 


inl 
hina ind ta 


pro the project It is hoped that compl 


mupanies, ( ion starts in ) tion will come in two 
titute ind fou 


ne the groundwork Kawasaki Aircraft 


nent In the next five tl 


if i iper re 
earch is finished and actual exper! 
mentation now 1s in p é 
us firm will Aircraft research is im a more basi 
eronautical tage than missile study. Designs of 
h and development. 940 million upersonic jet fighter n 
now preparing for no \ cilitic Emphasis is on drawn up, with something 
' Japan first | proved F-104 in mind 
plane the i] la tt-type | fion 1 Cx pe ted to beg 
OO0kg | HIIrDO Research facilines to be 
ind one ( : hid p | I 


Car Wi 
Japan 


vend one billion n on 
Fuji Heavy Industries 


Ni 


| include testing and measuring 
equipment for the missiles and a liquid 
rocket motor 


Mitsubishi Heavy Industries 
[his concern is spending 12.4 m 
m yen from April 1956 to August 
7 rocket research and develo; 
more than 30 million vy 
of new aircraft in 1957 
About + muillios 
n th IMB) mi 


propelled b olin prope! inf 
I he IMB-O w | | used f 


ng 


rg it ited ft 
IMA-1 test air-to 


STRUT-MOUNTED model in Mitsubishi Industries’ 2 by which is scheduled 


1.8 by 2.5 meter tunnel 
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ummer. It is com 
1.8 meters long 
150 mm 
] mete 


Maximun 


ind 


tarted de 

with pape 

nu throug! 

»? fyune 

J ype 
ind actual 
1961-63 It 

ibly be Ma na 


h and deve lopment facili 


wind tunnel with 


} 
nall 
| i InaXl 


] 
include a 
diameter of two meters an 
mum speed of 100 meters per s¢ 


to 


test the TMA-] 
MOCKUP of Japan's first postwar aircraft, the Fuji TIF 1 intermediate jet trainer 


Shinmeiwa 
Phi iT] I I ) i 
in the VCal l half ind 


aemand 
Th TTT 
il J 
othe! « ; . 
' ~y . TWO METER wind tunnel at Tokyo University’s Institute of Science and Technology 
pcnt in j esign 


the end of the 


ind 


ompleted by 


includ 
vi peed testi 
hydrodynami 
equipment The 
rng te onstru 


high peed te 





hvd vd nam 





Fuji Precision Machinery 
Th 


pecn 


12 cm. supersonic tunnel reaches Mach 3 


TOKYO University Science Institute's 12 by 
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QUARTER-BILLION 
DOLLAR BACKLOG 


with 45% 
COMMERCIAL WORK 


a 
— * - 
—_—_ 


os” 
—=— — —, 
~ 
“ _ 
d A WHALE OF \ 
AN OPPORTUNITY \ 


\ FOR DESIGN ENGINEERS / 
7 


“i “ 


noe 


The youthful management, the dynamic growth the 
oundness, the unusual spirit of “togetherne ind 
nthusiasm at Rohr provide s challenge and chance for 

quick advancement found in few places 

Salary and security among the best! Southern 

California living ideal year-round! 
Design engineers with ability are invited to inquire ne 
We'll respond at once and arrange personal interview at mutual 
convenience, Send resume to J]. L. Hobel, Rohr Aircraft 
Corporation, ¢ hula Vista, California, Department 41 


AIRCR ATT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 
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xpcerimentat 


nN ilf ipt 


Among 
tands and three 
ind pt 
e stand 
vith thi 


be installed 


Nippon Jet Engine 
Established in 19 


ipitalizati 


220 million \ jointly owned by fix 
ompani buy Hea Industrie 
Kawasaki Aircraft, Mitsubishi Hear 
Industries, Reorganized; Fuji Precisio 
Machinern ind Ishikawajima Heav 
Industrie 

It ha completed tw mall turb 
engine for the Defense Agen 
JO-1 in 1954 and the J3-1 in 195 
Ihe J3-1 has been on the test bed 
ince September and will be ready f 
installation in the Fuji TIF 1] jet train 
by the end of the year 

Ihe ompany has few facilitic 
membe mpani ‘ 


own 


] 
funnel 


Medium Transport Research 


[he societ ro! Ri 
dium-Size ‘Transport 
organization among wh 
uyi Heavy Industrie Kaw 

raft, Mitsubishi Hea Indust 
rganized; Shinmeiwa, Showa Ai 
ind Nihon Hikoki Inaugurated 
Ma 1957, thi roup has launcl 
fis vea pr . or th rrodu 
f mediun ( omer 
tor domesti vr Southeast 
Ihe first two and a half 
plan will be devoted t¢t 
tudy and designing Th 
the program calls { 

iction and flight test 

About 200 million 
m basi 
Of thi 
pended 
by the 
the member 
vill weigh 
vith fo 
pire 


nd h ive 


Technical Research Institute 
Research expenditt } ; — 


| it } 
tute vhich is a part of the Defens 


AVIATION WEEK, June 3, 1957 





@ INTERNATIONAL 


ven in 19 \ nd = , 
Mitel on air This laboratory, past of the Inte  AWERAMAYeRNMOLD 


part ind rack nd Indu t 


oN pe epee gene rel coy Bay wr , Syareyel (eum eve) 


4iit An 


mentation on a new target plane, wuterub, twine blade cooling, bh into this 


lai 
yrtening 
ith actual 
heduled for 
Facilitie 
truction, ar 
craft structure 


| 


irtrame nd 


DARNELL 
MANUAL 


tron equi} ' , ; 
overhauled Va DCTSO ‘ | art 
tunnel for t f iamet rT , idust tota Gy nf or Whe athe 
meters; maximum velocity 1 ) md 19 You be 40 4 
ind target pl 
ll be establish 


National Aeronautical Lab 

Thi laborat art of the Science 
id Technolog nev, spent 400 mil 
ion ch on 
faciliti last 
next tw ( 

truction of ‘ oni d tunnel 
nd instal ou iirtrame 
ructure : qui ‘ ther 
facilitie 

\\ 

, 19 


peed, Mach 1.3 


mstruction mall flutter wind University Research 
tunnel also is underwa Lok University Institut 
A supersoni ind tunnel i we and Technolog vill - n 
built when tl ther tunnels are cor ibout ff million ven this vear 


eted | basic research on p> CASTERS AND WHEELS ~<a 


Ihe laborator ilso i ctting up test I il upersonl T sori 


RUBBER TREADS a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage 


for the jet engine and its part iirplane structure and mater 
in operation by next jet engin It j ting the 


More Research on Trainer 


Uhe Iran portation Fechnical Re cl i vind mn RUST-PROOFED ‘ by zinc plating, 

ich = Institute f the Ministry ic] ple 1 th Darnell Casters give longer, care-free life 

l'ransportation will spend about 2° imMer I] LSC gh-spe wherever water, steam and corroding chem- 
illion yen this year on airframe and uN la I icals are freely used. 

ne tests and research on a ‘ In 

ym pre , turbine rotor, at ncdgistri ence. d er LUBRICATION all swivel and wheel 

veather forecast Most a of the observation . = | bearings are factory pecked with a high 

quality grease that “stands up" under at- 

tack by heat and water. Zerk fittings are 

provided for quick grease-gun lubrication 


tudy will b mnducted in 
with th cw 1 yet tr 


STRING GUARDS. Even though string 
and ravelings may wind around the hub, 
these string quards insure easy rolling at 
oft times. 


DARNELL CORPORATION, LTO 
DOWNEY (LOS ANMOELES COUNTY) CalH@moenias 
60 WALETE OTO0TT, MEW YORR 13. wEwW YORE 
6 NORTH it nl ee oe em Mette 
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anitrol couplings for bleed air ducts 
J provide positive metal-to-metal seal, 
are easily installed in tight spots, stay 
pressure-tight after repeated disconnects 
—and in addition give lowest weight per 
coupling yet achieved. 
Janitrol pneumatic valves and regulators 
bring new versatility, light weight and 
dependability to air distribution systems 
for tank pressurization, canopy seal, and 
other vital air-powered devices. 
Janitrol Platular® heat exchangers com- 
bine the efficiency of tubes, the strength 
of plates, and the simplicity of modular 
construction. They offer new compact- 
ness, high performance, and freedom of 
design in restricted spaces. 
If your company is making major invest- 
ments in jets and missiles for the future, 
Janitrol’s resources can serve you well. 
They have carried a broad range of air- 
craft hardware out of the design stage 
into proven realities. Your Janitrol rep- 
resentative invites your inquiry .. . 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 











FOUR-STAGE rocket launching at NACA’s Pilotless Aircraft Research Station Wallops Islar 
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Facility Designation and Location 


NACA Propulsion Systems Laboratory 
Cleveland, Ohio 


“GE Supersonic Propulsion Facility, 
Evendale, Ohio 


AEDC Ramjet Addition, 
Tullahoma, Tenn 


Andrew Wiigoos Lab 
E. Hartford, Conn 


Pratt & Whitney 
Wright Aeronautical Division Ramjet Altituce 
Phase IV, Wood-Ridge, N 


Marquardt Facility 
Van Nuys, Calif 


**Marquardt Facility 
Weber Co., Utah 


AEDC Engine Test Facility, 


Tullahoma, Calif 


NACA Altitude Wind Tunne! 
Cleveland, Ohio 


NACA Engine Research Building Altitude, 
Test Chambers SW-23, SW-24 


Allison Ram Cells, Plant -8, 
Maywood, ind 


***Allison Altitude Facility, Plant °8, 
Maywood, ind 


Rosemont Research Laboratories, 
Turbojet & Combustion Res. Test Facility 


NATTS Aeronautical Turbine Laboratories, 
Trenton, N 


Ordnance Aerophysics Laboratory 
Daingerfield, Tex 


Boeing Renton Facility, 
Renton, Washington 


Abbreviations 


AEDC. Arnold E 





Facility, 


Primary Use 


NACA National Advisory Committee for Aeronautics 
ineering Development Center (USAF) 
NATTS Naval Air Turbine Test Station 





Test Chambers 


* 1958 
** 1988 
*** 1960 


Available te Others 


1 (One under AZE contract) 





























Inforination Contact 








MOLYBDENUM blades allow General Electric 


J47E engine to run at temperatures well above 16001 


at Evendale 





Ohio, facility 





MODEL 200-B X-Y PLOTTER, used for 
DC signal input, has full-scale sen- 
sitivities of five millivolts, and an 
input impedance of 1,000 megohms 
Utilizing standard reference cells, 
this model provides drift-free opera 
tion. Available external reference 
voltages may be substituted. Quick 
interchangeability of input sections 
is provided. Continuous or point piot 
ting Rack of case mounted 


200-A uses an input of 
10,000 ohm resistance potentiom- 
eters as an input transiator provid- 
ing 10 to 1 scale expansion and 
origin positioning. Available stand- 
ard digital input accessories are 
essentially inputs of this type. Any 
resistance potentiometer will pro- 
vide an analog input for this con- 
figuration. Continuous or point 
plotting...Rack or case mounted. 


LIBRASCOPE XY DECIMAL KEYBOARD 


Librascope 
bGel_jpmbbert-deht- hated st z,{iis Revboord consists of 9 three 


associated pius-minus keys. Depress- 
ing of the plotting bar initiates plot 
and clears keyboard automatically 
Manual ‘‘clear’’ button is also pro- 
vided. This unit features Librascope- 
developed positive-action non-stick- 
ing, self-wiping contacts 


LIBRASCOPE PUNCHED CARD CON- 
VERTER— This relay-operated con- 
verter accepts three-decimal digit 
and sign, two channel, 18M punched 
card information and converts it to 
analog form for input to XY plotters 
Cards can be manually fed through 
the IBM reading brushes one at a 
time or automatically read at rates 
to 50 cards per minute with an accu 
racy of 0.1% 

LIBRASCOPE BINARY CONVERTER, ee eee Ss oF Se ae 

MODEL 252 consists of two banks 

of relays and precision resistors 

simulating a precision potentiom- 

eter. The resistors weight the relays 

in straight binary so that each bank 

serves as an input to one axis of 

the XY plotter. Total resistance is 

10,000 ohms per bank. Relays 

within the converter control the 

plot cycle 

Mounting: Standard RCA, RMA rack 

mounts 


LIBRASCOPE PUNCHED TAPE CON- 
VERTER operates from punched tape 
reader. Can be modified to operate 
with any digital computers furnishing 
a punched tape output. If printed list- 
ing desired, unit may be operated 
from tape-actuated typewriter, such 
as the Fiexowriter. Programming need 
not be specified on tape. Sequence 
operation. A particular tape may be 
programmed to accommodate various 
tape formats 


Accuracy, 0.1% 


Career opportunities exiat at Librasecope for qualified 
engineers, physicists and mathematicians. Learn about 
Libraacope'’s new “Creative Project Development Teams,” 
Contact Glenn Seltzer, Employment Manager. 


IBRASCOPE 


@ tuenmeer oF 


Librascope, Inc., 808 Western Ave., Glendale, Calif. 
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Tunnel Designation and Locatior Test Section Mach Range lable to Other 
Dimen:, ton } 


*AEDC f as Dyramics Facility Tunnel 6 


Tullahoma, Tenn 


AEDC Tunnel F 


Tullahoma, Tens 


Abbreviation 
AEDC Arnold Engineerir ] Development Center, 


sss 


PLASMA JET, newer type of rese arch tool pours 10,000K stream on blunt hape it 
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Once the data is on magnetic tape, there 
still remains the job of analyzing it. 

You can convert it to digital values, 
manually measure and sample it, and feed 
it to a digital computer on punched cards 
... but that takes considerable time 

and effort by skilled personnel. Rather 
than limit the number of analyses taken 
and the length of samples analyzed, labs 
are turning to direct analog analysis, 
which merits consideration by speeding 
reduction ... permitting larger samples 
... increasing statistical reliability, 


how automatic wave analyzers speed analog data reduction, 


improve statistical reliability 


Automatic wave analysis is prob- 
ably the least com iicacea vech- 
nique for reducing analog data. 
Feed the taped data to an ana- 
lyzer, flip the switch, and a com- 
plete Fouriér series is automatic- 
ally plotted and printed in perma- 
nent record form. There are no 
intermediate steps, and what 
little the operator has to do can 
be trusted to relatively unskilled 
personnel. 

Both of the two models avail- 
able from Davies can accurately 
plot Fouriér series data as either 
amplitude versus frequency or 
power versus frequency at the flip 
of a selector switch. Both are also 
equipped with a “quick look”’ 
facility. Model 9020A provides a 
quick analysis across its frequency 
range of 3 cps. to 2 kc in 6 minutes; 
Model 9050A across its range of 
3 eps. to 10 ke in just 15 minutes. 
Linear or square law output, as 
desired, is recorded by a Brown 
ElectroniK Potentiometer as a 
large, easily readable plot. You 


336 


can visualize results immediate! 


Without any further curve tracing. 
Multichannel inputs permit you 
to analyze as many as seven chan- 
nels of data simultaneously. But 
the ultimate in automation is pro- 
vided by the addition of a Davies 
Automatic Channel Selector, 
which you can program for serial 
analysis of up to 14 channels, 
changing tape speed, bandwidth, 
and output as you desire .. . all 
without any further attention. 
that, 
while Davies Analyzers do provide 


It must be conceded 
high amplitude accuracy across 
wide frequency ranges, no analog 
analysis equipment could provide 
the point accuracy of manual and 
digital computer methods. But too 
often, that point accuracy is only 
achieved at the expense of reliable 
results. The speed with which 
Davies Automatic Wave Analyz- 
ers can run through data—in as 
little as 3% of the time required 
by digital methods—permits such 
large samples to be analyzed that 
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overall result remains unequalled, 
That’s why Davies Analyzers, 
first designed for aircraft studies, 
have since been successfully ap- 
plied to vibration, noise, shock, 
and flutter analysis in vehicles, 
aircraft, missiles, and ships... 
seismic interpretation . . . power- 
line disturbance analysis . . . noise 
analysis ... and any number of 
other phenomena characterized 
by randomly fluctuating data. 
You'll find considerable addi- 
tional information on Davies 
Automatic Wave Analyzers, how 
they operate, and what you can 
expect from them in the way 
of specific performance charac- 
teristics in Bulletin 9001. Write 
Minneapolis-Honeywell Regulator 
Co., Davies Laboratories Division, 
10721 Hanna Street, Beltsville, 
Maryland, or call Webster 5-2700. 


Honeywell 


DAVIES LABORATORIES DIVISION 








Tunnel Designation and Location Test Section Mach Range Pressurized Available to Other Information Contact 
Dimensions Flow 


Aberdeen Proving Ground, Md., +4 


“Naval Ordnance Laboratory Tunne! 8 
Silver Spring, Md 


AEDC Gas Dynamics Facility Tunnel E-2 
Tullahoma, Tenn 


NACA 10° Hypersonic Tunne! 
Moffett Fieid, Calif 


**NACA Supersonic Free-F light Tunnel 
Moffett Field, Calif 


NACA 10° « 14 
Moffett Field, Calif 


NACA 11° Hypersonic Tunnel 
Langley Field, Va 


*** Jet Propulsion Laboratory 21° Hypersonic 
Tunnel, 
Pasadena, Calif 


Ohio State University, 3, 
Columbus, Ohio 


Brooklyn Polytechnic Institute Hypersonic 
Tunnel Leg 
Freeport, N.Y 


Rosemount Research Laboratories 12° « 12° 
Hypersomc Tunnel, 
Minneapolis, Minn 


Abbreviations 
AE Arnold po Development Center * 1958 

NACA National Advisory Committee tor Aeronautics ** Gun-launched model 
*** 1968 











MODEL fired m light gas gun at NACA'’s Ames Laboratory top travels 10.000 mph generate 
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MATHEMAGICS! 


High-Speed Portable Brain Power... Tran bac 


Imagine, if you can, a brain that will multiply Yet, it’s the smallest, lightest, most economical 


numbers like 489,737 x 503,692 and come up with electronic computer ever developed. No wonder 


the correct answer in 48 millionths of a second TRANSAC figures so prominently in the complex 


d Forces. No 


A “Mathemagician” with an electronic memory computations needed by our Arme 
that Staggers the imagination TRANSAC will wonder all industry looks to TRANSAC to speed 


perform 200,000 times faster than a desk calculator. and advance its vast production schedule 


ia 4 | LC O .. Sharing in the vast projects of our Armed Forces to safeguard the 
American way of life through engineering research and development 


Out of Philco laboratories come far 
reaching developments in vital mili- 
tary electron equipment to make a 
stronger U.S.A. on land, sea and in 
the aur Philco is proud to be working 
with the Armed Forces in all parts of 
the globe with a worldwide service 


Organization of trained specialist 


Pranrsac. — Trademark of Philco Corporation for Transistor Automatic Computer 
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Tunnel Designation and Lecatior Test Sectior 


David Taylor Mode! Basir 
Carderock, Md 


x 10 Transor 








AEDC Propulsior 
Leg 


Wind Tunne 


Tenn 


Super some, 





Tullahoma 








WAD ; 10° Transonic 
Wright-Patterson AFB, Onix 









NACA 8 
Cleveland 


x & Supersonic 
Ole 









NACA ®& Transonix 
Langley Field, Va 






NACA ® Transoni« 
Langley Field, Va 






NACA 16° Transonic, 
Langley Field, Va 


"NACA 19, 
Langley Field, Va 





NACA Ames Unitary 
Moffett Field, Calif 





NACA 14 Transonic 
Moffett Field, Calif 






NACA 6 « 6 
Moffett Field, Calif 






*"NACA High-spood 7 « 40 


Langley Field, Va 





Boeing Transenic, 
Seattle, Wash 





***Chance Vought High-speed 4 
Dallas, Tex 





Convair 4 «x 4 
San Diego, Calif 






Cornell Aeronautical Laboratory & TR 
Buffalo, N. Y 





Douglas @ x & Blowdown 
E! Segundo, Calif 





Martin Transonic Circuit 
Middle River, Md 








So. Cal. Cooperative Wind Tunnel 
Pasadena, Calif 






North American Trisonic 
Los Angeles, Calif 





Abbreviations 
AEDC Arnold Engineering Development Center 
WADC Wright Air Development Center (USAF 

NACA Nationa! Advisory Committee for Aeronautics 









"1068 











HELICOPTER rotor blades are tested 





in 40 by 


50 


it 


wind tunnel at 
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Ann 





Laborat 














From imagination in research, 


from creative engineering in design and development, 


JACK & HEINTZ produces proved performance 


in such aircraft products as these... 


COMMERCIAL 
AVIATION 


— 


euecTaic 
CONTROL PANELS 








MILITARY 
AVIATION 


INVERTERS ond POWER ond CURRENT CIRCUIT BREAKERS 
CONVERTERS TRANSFORMERS 


MISSILES 


SPECIAL ond ENGINE STARTERS ond ELECTRIC, MECHANICAL ond TACHOMETER ond 
STANDARD MOTORS STARTER-GENERATORS HYDRAULIC ACTUATORS SYNCHRONIZING 
GENERATORS GROUND POWER 


JACK & HEINTZ Ine. 


17635 Broadway ¢ Cleveland 


> 
Please end immediate! i free copy o our new equipment guide which tal ulate 


100 designs in service on airera nissiles and ground power units 


Name 
Title 

Firm Name 
Address 


ity. 












hemy Ballistic Missile Agency 14", 
Redstone Arsenal 





NAMITC Aerodynamic Test Div, 
Pt. Mugu, Calif 


David Taylor Model Basin 
Carderock, Md 








David Taylor Mode! Basin, 
Carderock, Md 


AEDC 12° transonic, 
Tullahoma, Tenn 


NACA Flutter, 
Langley Field, Va 





NACA @ « 12° Supersonic, 
Langley Field, Va 


NACA 26° Transonic, 
Langley Field, Va 


NACA 2 «2, 
Moffett Field, Calif 









NACA Il’ « 3.8, 
Moffett Field, Calif 






Brown Univ. Transonic-Supersonic, 
Providence, Aj 





General Electric North Cascade Small 
THaAsOME, 
Evendale, Ohio 





Massachusetts Institute of Technology 
Transonic, Blowdown 


North American 16° Supersonic, 
Los Angeles, Calif 


Obie State University No.1, 
Columbus, Ohio 


Rosemount Research Laboratories 12 
Minneapolis, Minn 












United Aircraft 17° « 17° Transenic, 
E. Hartford, Conn 






Abbreviations 












Tunnel Designation and Location 









NAMTC Naval Air Missile Test Center 


Small Transonic Wind Tunnels 















Test Section Mach Range Pressurized Available to Others 
Dimensions Flow 
4 ‘ 05 5 Yee I ‘ 


x 16 


AEDC §$ Arnold Engineering Development Center (USAF 
NACA WNational Advisory Committee for Aeronaut 





SUBSONIC stability ot high-speed model is studied in 7 by 10 ft. Lang 


tunnel, 





Information Contact 




































































Locates 
Measures 
Corrects 


Detailed information is in 
Instrument Data Sheet 211, 
available upon request to 
Technical Literature Sec- 
tion. 


DYNAMIC UNBALANCE 


of miniature 


high speed 
gyro rotors 


DYNAMIC 
BALANCER 


Even miniature missile type gyro rotors ; 
without removing the 


can be balanced in 6 to 10 minutes with 
the DECKER DYNAMIC BALANCER. And rotor from the mount 


ultimate balance is generally limited only 
by the quality of the rotor bearings. Maintains laboratory type pre- 
cision balance on a production 


basis 
Designed specifically for high speed 
° reg d : itd Does not require a skilled 
rotors requiring maximum possible tenieatclien 


precision of balance, the Model 211 


Dynamic Balancer is capable of handling Automatic marking of point of 


any rotor which may be electrically unbalance 


driven at 10,500 rpm or higher 
Drilling performed without re- 


moving rotor. 


The Balancer offers, on a single portable 
; Precise indication of degree of 
chassis, everything needed for precision 

unbalance 


dynamic balancing. Included are the 
necessary equipment for rotor mounting, Automatic speed contro! 
measurement, and location of unbalance, 
plus a precise metered automatic drill Rapid run up to proper speed 


for unbalance correction. 
Completely self contained and 


portable (11 =x 15” x 21” 


@ Rapid work change over 


AVIATION 
qCORPORATI 
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Tunnel! Designation and Location Test Sectios Mach Range | Pre 
Din enseon 


ur ized 
Fiow 
AEDC Gas Dynamics Facility Tunnie A, 


Tullahoma, Tenn, 


*“AEDC Supersonic Proputsion Wind Tunnel, 
Tullahoma, Tenn, 

NACA 8’ x & Supersonic Wind Tunnel, 
Cleveland, Ohio 


NACA Ames Unitary 
Moftett Field, Calif 


NACA 6 «6 
Moftett Field, Calif 


NACA Lewis Unitary 
Cleveland, Ohio 


NACA 4 «x 4 Supersonic Propulsion Wind 
Tunne | 
Langley Field, Va 


NACA Langley Unitary, 
Langley Field, Va 


NACA @ « & Structures Tunnel 
Langley Field, Va 


Boeing Supersonic 
Seattle, Wash 


Convair 4 « 4, 
San Diego, Calif 


So. Cal. Cooperative Wind Tunnel 
Pasadena, Calif 


North American Tri sonic 
Los Angeles, Calif 


"Chance Vought High-speed 4’, 
Dallas, Tex 


**Douglas 6 x 6 Blowdown, 
E! Segundo, Calif 


Abbreviations 
AEDC Arnold Engineering Development Center 
NACA National Advisory Committee for Aeronautics 


* 1968 
* 1968 

1958 

By addition of heater, 6.0 











SUPERSONIC Unitary tunnel at Langley 


Laboratory requires 2,700 tons of ducting, 
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The Jet Propulsion Labora 
tory is a stable research and 
dei elopme nt center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains, Covering an 80 
acre area and employing 
1700 people 
attractive residential areas 


it is close to 


The Laboratory is stafled by 
the California Institute of 
Technology and develops its 
many project in basic re 
search under contract with 
the U.S. Government 

Opportunities open to quali 
hed engineers of l S. citizen 
ship Inquiries now invited 


JOB OPPORTUNITIES 


IN THESE FIELOS NOW 


344 








IMPORTANT DEVELOPMENTS AT JPL 





Weapons Systems Responsibility 


in the development of guided missile 
systems, the Jet Propulsion Laboratory 
maintains a complete and broad respon 
sibility. From the earliest conception to 
production engineering—from research 
and development in electronics, guidance 
aerodynamics, structures and propulsion, 
through field testing problems and actual 
troop use, full technical responsibility rests 
with JPL engineers and scientists 

The Laboratory is not only responsible for 
the missile system itself, including guid 
ance, propulsion and airframe, but for all 
ground handling equipment necessary to 


insure acomplete tactical weapons system 


One outstanding product of this type of 
systems responsibility is the ‘‘Corporal,’ 
a highly accurate surface-to-surface ballis 
tic missile. This weapon, developed by JPL 
and now in production elsewhere, can be 
found ‘‘on active service’ wherever needed 
in the American defense pattern 

A prime attraction for scientists and 
engineers at JPL is the exceptional oppor 
tunity provided for original research 
afforded by close integration with vital and 
forward-looking programs. The Laboratory 
now has important positions open for 
qualified applicants for such interesting 
and challenging activities 





MECHANICAL, ELECTRICAL, 
CHEMICAL AND 
AERONAUTICAL ENGINEERING 


With Special Applications in these Fields 
TELEMETERING, RADIO AND INERTIAL GUIDANCE 
COMPUTER DEVELOPMENT, OPERATIONS RESEARCH 
AND SYSTEMS ANALYSIS, STRUCTURES, DYNAMICS 
PROPULSION, CERAMICS, METALLURGY 

AND SOLID STATE PHYSICS 





JET PROPULSION LABORATORY 


A DIVISION OF 
PASADENA 


e Numbe 55 Re ‘ ervice 


CALIFORNIA 


INSTITUTE OF TECHNOLOGY 


CALIFORNIA 











Small Supersonic Wind Tunnels 


Test Section Mach Pressurized Available Information 
Tunnel Designation and Location Dimensions Range Flow to Others Contact 


Aberdeen Proving Ground, Md. «1 P "sw Variable 


Aberdeen Proving Ground, Md. +3 "ss 15" x 36" 


NAMTC Aerodynamic Test Div 
Pt. Mugu, Calif 


Naval Supersonic Lab, MIT, 
Cambridge, Mass 


DTMB, Carderock, Md 

DOTMB, Carderock, Ma 

NOL Tunnel «1, Silver Springs, Ma 
NOL Tunnel /2 

OAL, Daingerfieid, Tex 


WADC 2? SS, Wright-Patierson AFB, Ohio 
AEDC GOF Tunnei E-1, Tullahoma, Tenn 
AEDC GDF Tunne! D, Tullahoma, Tenn 
AEDC 12° $8, Tullahoma, Tenn 


NACA @ «x 18° Blowdown 
Langley Field, Va 


NACA Blowdown set 
NACA 9 «x 12° SS, Langley Field, Va 
NACA 9 SS, Langley Field, Va 


“NACA Variable Mach Blowcown, 
Langley Field, Va 


NACA 10° HT, Moffett Field, Calif 

**NACA SSFFT, Moffett Field, Calif 
NACA 10° x 14°, Moffett Field, Calif 
NACA 1 « ¥ +1, Moffett Field, Calif 


NACA 1 «4 2 Blowdown 
Moffett Field, Calif 


NAOA 1 « 1’ SS, Cleveland, Ohio 
—— : 


NACA 18” x 18”, Cleveland, Ohio 
NACA 18" x 18", Cleveland, Obie 
NACA 24 24°, Cleveland, Ohio 


Boeing 1 
Renton, Washington 


Boeing 2, Renton, Washington 


Grumman 12° $S 
Freeport, N.Y 


Brown U. TR-SS 


Providence, R. | 





JPL 12° SS 
Pasadena, Calif 


JPL 20° SS 


Pasadena, Calif 


Marquardt Cell 5 
Van Nuys, Calif 


***Martin SS Circuit, Middle River, Md 
MIT SS Blowdown, Cambridge, Mas 
Michigan U. 8" « 12° SS, Ann Arbor, Mich 
North American 16° SS, Los Angeles, Calif 


North American High-Flow Blowdowr 
Los Angeles, Calif 


Ohio St. Univ 2, Columbus, Ohio 
Ohie St. Univ 1, Colurnbus, Ohio 


Rosemount Res. Labs. 12° « 12 


Minneapolis, Mine 


United Aircraft 17° « 17° SS 
E. Hartford, Conr 


WAD High-Pressure Aw Facility 
Wood Ridge, N. J 


BPi SS 1, 2 
Freeport, N 





OAL Ordnance Aerophysics Laborato 
WADC Wright Air Development Center 
f 


Transone 

Super soni: 
Hypersomec tunnel! 
Supersonic free-fhght tunne AEDC GOF noid ginecring Develop 
Naval Aw Missile Test Center Center, Gas Ovnes Fa 
Ma insti. of Technology USAF 

David Taylor Model Basin Navy NACA WNational Advisory 
Naval Ordnance Laboratory Aeronaut 


Ce 
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Plexiglas 


... aviation’s e& 


standard AX CRY DORAL plastic 





/ 


fA ROHM & HAAS 
=> COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA 


IN 


h 


)))))) 
) 


) 
\ 


Pie» 
principa 


Canedian Distributor: 














Around the world, nonstop, 45 hours, 19 minutes. Air Force 





makes history, flying swift, dependable B-52 Jets—by Boeing. 





The Boeing 707— America’s first jetliner — will bring you 





equally proved performance on domestic and world routes.” 


SIOEMMG FOF 


348 Circle Number 116 on Reader-Service Card 














HOTSHOT tunnel at Arnold Er gineering Development Center exceeds 11,000 n 


Contrac 














PRODUCTION KNOW-HOW 


The organization and facilities of the newly 
streamlined Rheem Aircraft Division are 
geared to produce aircraft and missile airframe 


awemblies in high production quantity. New 


aud modern operational concepts are being con- 
P 


stantly applied co the basic talents and facilities 
available at Rheem Aircraft Division to assure 
the aircraft, propulsion, and ordnance industries 
of an on-schedule, high quality, low cost pro- 
ducer, Your letter of inquiry will receive 
prompt attention from our Marketing Depart- 
ment. Rheem has manufactured more than 
10,000 major aircraft assemblies since 1951. 


RHEEM MANUFACTURING CO. / AIRCRAFT DIVISION 


Iivyiiu oodruff avennhe dou ney california 


compo aae iV org a 
Fee ae 


system " Ment... 4 » ~ 
. 4 


compe _ a 


the 600 Rheem engineer 


sonnel Manager, Aircraft Division, Rheen 


The tesearch and development Ve: 
2c apRheg ie he po 
Cell) ake a 


ris ohe 
gh 4 


“ techniwal work Send resume to 


squiries held serictly ohdentual 
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®@ CONTRACTING 


ONR Guides Navy Contract Research 


Washington—Research and development contracting in the Navy is 
divided into two general areas—basic research and exploratory development, 
sponsored by the Office of Naval Research, and the follow-up development 


programs, directed by the Bureaus. 
ONR knowledg 


new principlk krom ther 
1}, 
1] 


obtain new ind 


prove on 


ponsorship and direction genera ire 
tash for the oper Bureau i 
though ONR for 

crall coordination of both its own r 
ind the development 


iting 
now is responsible 
rch program 
irk of the bureaus 
Ju t as direction of the research 
level divided, so 1 


f pe f 


ind 
pm nt spectrum 1s 


ontracting 


Contractor's Initiative 
ONR not solicit the 


nmunity in an attempt to find con 
Initiative from thi 

university, non-proht lal 
laboratory—in_ the 
hould in 


technical 


doc cicntin 


tor must come 
cntist 

or industrial 
1 proposal Thi 
mably 
of 


i backgt und ot 


rea complete 


the proposed investiga 
the principal in 


of the 


method tr 


nption 


| nvesti 


tigator nad resume 


I ind be 
! lo ce 
About four-f 
immied on 
with the 


ratori 


f ONR’s research 
ugh this contract pro 
t be in Nav 
ONR mall 


nount of applied research aimed at cd 


Th ing dom 


il 1) doc ' 
loping material ind equipment 
t 


pring pall Bur 
f COrdnan 


vf the 


onauti surcau 
ul ¢ f Ship 
il size f th 


iilability of facilit 


IN por 


Bureau Contracting 


] 
ocedure 


th reseal 


il 


(ontractin 


im) WV hi h 


Clic! cch out 
which the Bu 
known pe 


ind make 


to on 

iS man 

ontracts IS po 

iward after competitive negotiation 

At the the Bureaus wel 
me anyone who « tell them h 

bette development result 

ind build better 


ible 
ime time 
in 

obtain 
1Ore rapidly cut cost 
juipment 

Bureau of Acronautics is typical of 
Navy’s approach to small busine It 

1 separate office in charge of Comd: 
D. S. Good, which has the responsibil 
ty of facilitating 
tacts by 
nd general problem 
nterested small firm 


busin¢ Col 
information 


known t 


small 
making contract 


iTca 
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BuA 
in ONR 


initiat 


Conc th 
uch as Cmdr, G 
to ¢ irly 


tract 
fice 
ipph 


ion deci 


Detailed Proposals 

Pre pective mitract 

the Small Busine 

information con 
product 
This infor 

prepared in detail be 

iwediatel t 

thei 

cntative 


ot 


nel 
Ciitl 


plete 


ii Titi 
| personnel for 
Bu Ac repre 

omplete description 


encral a 


General Procurement Policy 


The rV ics 
th 


nd 


ran poli of u 
plier 
md develop 


the upply | 
f World War tl. Du 


} 


neg thi 


ot pi duct nad set ( to 


pcti 


} 


nf probk j 


! 
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OFFICE OF NAVAL RESEARCH 


AREAS OF RESEARCH 
Properties of metals and alloys 

Ceramics and mineral products 
Electromagnetic and propegetion 
Aeromechanics 

Corrosion mechanisms and prevention 
High temperature resistant metals 
Combustion dynamics 

Inorganic chemistry 

Physical electronics 

Electronic components 

Communications and information theory 
Structural mechanics and vibration 
Compilation of scientific date on titanium 
Extractive metalivrgy of titanium 
Preparation and properties of chemical 
Physical electronics 

Human engineering in equipment design 
Propulsive systems for sircraft 
Fundamental processes in jet 
Helicopters 

Slow speed flight 
Psychophysiological factors in human tasks 
Physiological and psychological effects of 
intensity noise 

Psychophysiology of sensory mechanisms 
Balloon research 

Aerodynamics 

Universal landing gear 

Heat transter and friction 
Airships 

Water based aircraft 

Aircraft data presentation 
Biological aspects of operational 
mental stresses 


waves 


aen-—-O Cee vawn — 


materia 


propulsion 


and = enviror 





phone now! 


for a prove-it-yourself 
demonstration of the 


Honeywell 


We're sure, once you've seen the fabulous new 
Visicorder demonstrated, that you'll be as en- 
thusiastic as the thousands of others who have 


watched the Visicorder in operation. 


That's why we're inviting you to be the judge. 
to call your nearest Honeywell Industrial Sales 
Engineer.* He will set up a Visicorder demonstration 
in your office, plant, or laboratory ...at your con- 
venience 

The Visicorder, in the short months since its intro- 


duction has become the most wanted oscillograph in 


America. Why? Because the Visicorder records at 


frequencies from DC to 2000 CPS, with sensitivities 


that compare to photographic oscillographs. Because 


winnweareotetits 


Honeywell 


HEILAND DIVISION 


5200 E EVANS AVENUE+ DENVER 22 COLORADO 


*Visicorder demonstrators are now based in these Honeywell industrial Sales Offices 


ISICORDER® ~~ 


the stable, direct-reading Visicorder records are re- 
producible, and permanent under ordinary usage 
Because the Visicorder bridges the gap between 
mechanical direct-writing oscillographs and photo- 
graphic-type instruments 


So accept this invitation: Call your nearest Honey 
well Industrial Sales Engineer today. He will arrange 
for you to operate the Visicorder yourself so that 
you can see for yourself how the Visicorder fits your 


most complex recording application 


also ANNOUNCING... 


The high-frequency Visicorder galvanometers have 
been redesigned to provide sensitivity improve- 
ments as great as 4 times, and a new 1000-cycle 
galvanometer has been added. All high-frequency 
galvanometers shipped after March 15 are to the 
new specifications, 


Albuquerque + Altanta + Baltimore + Boston + Bulfalo + Cleveland + Dalles + Dayton 


Denver + Detroit + £1 Paso * Hammond, ind. + Hartford + Long Island City + Los Angeles + Omaha + Pittsburgh + Philadelphia + Richmond + Son Diego + San Francisco 
Seattle + St. Louis + Syracuse + Toronto, Ont. + Union, WJ. + Washington D.C. + Amsterdam, Netherlands + and more on the way 
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@ CONTRACTING 


NACA Research Aided by Contracts 


Washington—National Advisory Committee for Aeronautics comple- 
ments the research done in its three laboratories and two research stations 
by contracting with some 30 universities and non-profit laboratories. 


lo obtain its overall objective of pri 
viding the new scientific knowledge es 
ential to U.S. leadership in aeronau 
tics, it conducts more than 60 different 


investigations a with these 


; 


ycal con 


ractors 


Contract Average Is $23,000 


Contracts 
ind th 
523,000 
Contract rr 
1957 totaled more 
NACA 
contract 


the researcher to 


range from $1,500 to $50 


000 average is just unde 


search funds in Fiscal 
than $900,000 

for 
research and for 
do it is 


riterion deciding to 


out choosing 
specialized 
capability 
Contract ire negotiated with 

itories having cith 
facilities or scien 
ibility that is 
for investig 


of particular acro 


rsities or labor 


pecialized rr earch 
ts of 


therwise 1 


outstanding not 


lable 


iblem 


iting 
technical pri 
ImMpor 

Proposals must be 
potential contt 


nautical tance 
submitted by the 


ictor, although the initia 





tive may have been either NACA’s « 
that of the 
NACA 


propriate 


investigator 
staft 
technical 


ill proposals 


members and the ap 
ubcommittees 4 
Since industr 


are broadly represented on 


VIEW and 
the 
the 


{ ialists, 


SCTVICCS 
subcommittees by technical sp 
that the 


techni 


these review 
finally 
sound 


insure 
proposals 
cally 
highest 
ot the research re 
NACA’s 
is an integral part of the agency 
ill re cttort. Studi ine 
to the program in a mann 
ntegration of the laboratory program 
Reports on useful results of this con 
d research are pi pared to the 
high standards as other NACA 
and ar distribu 
efulne 


ccepted ire 
ind COVCT 
interest to the 
sults 


contract rm 


problems of 
potential uset 
( irch progi im 
; Ove! 
related 
imilar to 


search 


ire 
reports, 
tion to msure 
wailability 
\ comphk te list of NACA t 
fields of interest 


given the san 


MANU ind 
hin 


ind another includin 


R & D men aenerote 


Foster 


NEW IDEAS... .'22 Proficient 


NEW APPROACHES .° methods ond ne 


oster engineers develo; 


equipme 


ake these ed work 


Foster's combinatior f nev 


NEW PRODUCTS . . .00d new approaches create: 


products for practical use 
tary and civilian aircraft 


| EXAMPLE: ely ada capa 


New ejector 


' 


this 
of commiuttec 


NACA contractors 
Below is a list 
subcommittees which plan 
ot the r¢ 


and review 


ippe ir in Sc. 


tion and 
and imuiti 
ict work 


ate some earch conti 


proposals 


Aerodynamics Committee 
Committee on Acrodynam« 

of these 

@ Fluid Mechanics 

@ High-Speed Acrodynamics. 

@ Acrodynamic Stability and Control 

@ Automatic Stabilization and Control 

@ Internal Flow 

© Propellers for 

@ Scaplanes 

@ Helicopters 


subcommittec 


Aircraft. 


Aircraft Powerplant Committee 
Committe n P verplant for A 
craft consist f these subcommiutte 
@ Aircraft Fuels 
© Combustion 
@ Lubrication 
© Compressors 
° Engin 
© Powerplant ¢ ontrols 
© Powerplant Materials, 


@ Rocket Ing 


Wear 
lurbines 
and Operation 


and 
and 
Performance 


nies 


extreme operational tempera 


yh speed aire ft 


)w 


operational military aircraft 


SQUARCEL’ t 


in prod yction for 


-— New gh temperature ho 


now structural sandwit 


For information write John J. Foster Mfg. Co., 
P.O. Box 2067, Santa Ana, Calif 


EASTERN MANUFACTURING FACILITY: WATERTOWN, CONN 


PRE PEI PK PR OM a ‘ 


‘FOSTER, a 


CALIFORNIA 


ote | 


COSTA MESA 
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Aircraft Construction Committee 
Committee on Aircraft Construction 

is made up of these subcommittees: 

e Aircraft Structures. 

@ Aircraft Loads. 

¢ Vibration and Flutter. 

e Aircraft Structural Material: 


Operating Problems Committee 
Committee on Operating Problems 

ucludes these subcommittces: 

¢ Meteorological Problems. 

¢ Icing Problems. 

e Flight Safety. 

e Aircraft Noise. 


In Fiscal 1956, NACA obligated a 
total of $233,402 to 16 contractors tor 
investigations in the field of acrody- 
iamics; $183,487 to 11 contractors for 
powerplant work; $244,866 to 10 con 
tractors for aircraft 

nstruction problems, and $88,536 to 


investigations im 


three institutions for research on oper 
iting problems 

Istimated obligations for Fiscal 1957 
totaled $770,000. 

Requests for further information ot 
proposals should be sent to Na 
Advisory Committee for Aero 
Le idquarters, 1512 H Street 
N.W., Washington 25, D.C., and ad 
dressed to the attention of the 
il subcommittee concerned with th 
rescal h he Id 


peci 
hon il 


nauti 
techni 


particular 


TECHNICAL FIELDS OF INTEREST 


! AERODYNAMICS 
FLUID MECHANICS 


1. Aerodyna heating 
shag 


‘ ’ 


amuinar 
boundary layer 
ior 
ana chemical 
at high temperature 
Nock waves and their ntera 
“ boundary layers 


HIGH-SPEED AERODYNAMICS 


Super pressure pher 
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AERODYNAMICS STABILITY AND CONTROL 
Mach number, angle of attack effect 
, tatic stability 
Mact mber, altitude effect 
nea tability 
Effective aircraft ntr 
Mach number range 
Sta mprovements for 
ance aircraft 
Recovery from s¢ 
Flying qualities of high perfor 
nfiguratior s 


AUTOMATIC STABILIZATION AND CONTROL 


! Powered ntrols 

2 Artificia stabilizatio 
? ng 

} H nf t ontr 

pat he 
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through au 
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Ducts and diffusers 

! Seperation phenomena 

2 Transition phenomene 

3. Design criteria 

Jet exits 

! Design criteria 

2. Jet nterference with 
component 

Auxiliary iniets and exits 

Thrust reversers 

Noise suppressors 


aircraft 


AERODYNAMICS OF LOW SPEED FLIGHT 


; 


Helicopters 

! High-speed 6 

2 Stability and 
istics 

3 Instrument flight 

VTOL/STOL aircraft 

! General saerodynan 

2. Stability and 

Lift augmentatior 

! Boundary layer 

2 Jet flaps 

3 High lift device 


character 


high-speed a raft 
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Hallicrafters ... «im « 


revolutionary, mass produced cooling 
unit for airborne electronics. Dissipation 
up te 7,000 watts. . . 20% less costly 
«++ 30% lighter. 

















The following special 
devices are standard 
equipment for closer 
control of electronic 
equipment operating 
conditions: 

1. Overheat therme 

(ro Provides emer 
shut-off 
ystem im event f 
any electronic cde 
2. Self-actuating ter 


by-pass valve. Pern 
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liquid temperature 
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Great Ideas Come From? 


From its beginnings this nation has been 
guided by great ideas. 

The men who hammered out the Constitution 
and the Bill of Rights were thinkers—men of 
vision —the best educated men of their day. 
And every major advance in our civilization 
since that time has come from minds equippe d 
by education to create great ideas and put 
them into action. 

So, at the very core of our progress is the 
college classroom. It is there that the imagina- 
tion of young men and women gains the in- 
tellectual discipline that turns it to useful 
thinking. It is there that the great ideas of 
the future will be born. 

That is why the present tasks of our colleges 
and universities are of vital concern to every 


American. These institutions are doing their 
utmost to raise their teaching standards, to 
meet the steadily rising pressure for enroll- 
ment, and provide the healthy educational 
climate in which great ideas may flourish. 
They need the help of all who love freedom, all 
who hope for continued progress in science, 
in statesmanship, in the better things of life. 
And they need it now! 





If you want to know what the college crisis 
means to you, write for a free 
booklet to: HIGHER EDUCA- 
TION, Box 36, Times Square 
Station, New York 36, N.Y. 


A 
HIGHER BOUCATION 


Keer 17 emonT 











Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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2. Propellants 
l Performance calculatior and 
evaluatior 
2 Thermal properties 
3. Synthesis and analysis 
3. Compressors and turbines 
Compressors 
Turbine serodynamics 
Turbine cooling 
Blade vibration and flutter 
Heat transfer 
4. Combustion 
1. Fundamentals 
2 Combustion chambers 
5 Lubrication and wear 
! Fundamenta 
wear 
2 Bearing researc 
6 Materia 
] High temperature 
2 Stresses research 
3 Physics of solids 
7 Research equipment and techniques 


AIRCRAFT CONSTRUCTION 


! Aircraft tructures 
! Static propertie 
Dynamic properties 
Fatigue propertie 
Thermal propertie 
rcrat?t loads 
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] Airfoiis 
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3. Complete 
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analysis 
2 Experiments on airt 
3 Experiments on airf 
control rtace 
a Experiments air 
complete configuratior 
Vibration 
! Airframe 
2 Power plant 
3 Landing gear 
Phenorn ena nv ¥ 
flow 
Buffeting 
Sta flutter 
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temperature 
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f ' 
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AMERICAN ELECTRONICS, INC. 


ANN ING 
RADIFLO 


...& revolutionary system 
for detecting leaks 

in transistors, diodes 

and other sealed units 
for pennies each! 


Rapir_o offers a vast improvement over 
present leak detection methods because it 
measures the leak after the final sealing 
operation is completed. Rapvirio eliminates 
most of the expensive labor cost 

yet gives the same or greater accuracy in 


a fraction of the time! 


Here is how Rapirto- works. One or many 
parts are immersed under pressure in 

an inert, non-toxic radioactive gas. After 
iir washing, the parts are passed over a 
scintillation counter which measures the 
molecular leakage to a normal sensitivity 


of one c« per 500 years 


Tests have shown that transistors can be 
checked at a cost as low as two cents each with 
corresponding savings on other types 

of parts. RApIFLO can also be easily set up 

on an assembly line for automatic 


parts inspection 


Even the initial cost of Rapir.o is low 
Why not write today for complete technical 
information to Dept. No. 730Je 


AMERICAN ELECTRONICS, INC. 


655 W. Wash 


Have you heard about the amazing engineering 
opportunities at AMERICAN? 


Circle Number 232 on Reader Service Card 
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How ARDC ‘Buys’ Scientific Ideas 
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TECHNICAL FIELDS OF INTEREST 


AIR RESEARCH AND DEVELOPMENT COMMAND 


Through the cooperation of Aviation Week, the 
and Development Command is conducting a survey 


this country’s untapped research and development potential. 
The information obtained will be entered in the proper ARDC 
Center Source Files and all firms so entered will be considered 
for future Air Force Research and Development programs. 
All organizations or institutions interested in contracting for 


Air Research 
to determine 


form and return it to the proper ARDC center, Attn.: Contractor 
Relations Branch with technical resumes and brochures 
If your company does no research or development work, or has 
no facilities for research work, please do not complete this form 
If your company has sent in similar information within the past 
year, do not complete the form : 
Your reply, of course, will not obligate your company, ARD( 


ARDC are requested to complete the inclosed “tear-out” source or Aviation Weex in any way 


Div Se Div Sec 


AIRCRAFT AND FLIGHT EQUIPMENT 6 
AIRCRAFT INSTRUMENTS 


Position-indicating devices 
2. Engine 
3. Flight 
4. Navigation 
: Flight test 
6 Data presentation 


AIRCRAFT DESIGN 


Aerodynamic configuratior 
ontrol systems 

Stability augmenters 

Special type aircraft 


3 
4d 
AIRCRAFT STRUCTURES 


1 Theory 
2 Design 
3 Testing 
4 Stress analysis 
5 Criteria 


FLIGHT OPERATING PROBLEMS 


Flight planning 
2 Special techniques 
} Meteorological aspects 


FLIGHT SAFETY 


Approach visibility 
2 Turbulence (storm and clear air) 


GLIDERS 
LIGHTER-THAN-AIR 


Balloon components 
2 Tracking 
3. Air launch balloons 
4. Sounding balloons 


PROPELLERS AND ROTORS 


| Application and performance studies 
1—Conventional, high subsonic 
2-——Vertical take o helicopters 
3—Short take off, landing 
Converting vertical—horizonta 
Supersonic 
sign and development 
Blade and hub structures 
Pitch change and control 
Accessories 
Test facilities 


ROTATING——-WING AIRCRAFT 


! Aerodynar 
Performance 
Stability and control 

4. Design criteria 


WATER BORNE AIRCRAFT 


Hydro-skis 


4 Floats 


ASTRONOMY, GEOPHYSICS, AND GEOGRAPHY 
ASTRONOMY 


Solar Phenomena 

2 Stellar scintillation 

CARTOGRAPHY 

CLIMATOLOGY 

GEODETIC ENGINEERING 
favity measurement 

2 Solar and lunar eclipse 

GEOGRAPHY 

GEOMAGNETISM 

METEOROLOGY 

! Radiosondes 

2. Air sampling equipment 

3 Recorders 

MINEROLOGY 

OCEANOGRAPHY 

} Arctic 

2 Tropie 


SEISMOLOGY 


CHEMICAL WARFARE EQUIPMENT AND 
MATERIALS 


BIOLOGICAL AGENTS 

INCENDIARIES 

PROTECTION AND DECONTAMINATION 
PYROTECHNICS 
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SCREENING AGENTS AND SMOKES 
WAR GASES 


CHEMISTRY 


CHEMICAL ENGINEERING 
INORGANIC CHEMISTRY 
ORGANIC CHEMISTRY 
1. Surface chemistry 
2. Polymer chemistry 
PHYSICAL CHEMISTRY 
Photo chemistry 
Atmospheric Ozone 
Air glow 
Radiation 


Combustion 
NALYTICAL CHEMISTRY 


COMMUNICATIONS 


COMBAT INFORMATION CENTERS 
|. Data transmission systems—digiteal 
2 Data transmission systems—enelog 
3 Plotting boards and computers 
4 Video transmission systems engineering 
1—Transmitters 
2—Receivers 
3—Displeys 
Telephone repeater multiplex and 
teletype systems engineering 
1—Telephone and telephone circuits 
2—Teletype, repeaters, perforators 
reperforators 
Switch boards 
Multiplex 
Central office 
Switching devices 
Cables 
Facsimile—high speed printing and 
scanning 


10 COMMUNICATIONS 


Microwave systems 
Long range fixed plant communication 
engineering 
Short and medium range fixed plant 
communication engineering 
Mobile communication systems 
engineering 
Propagation engineering 
Transmitters 
1——LF, Low and high power; ampli 
tude and FM 
2—MF, Low end high power; ampli 
tude and FM 
3.-HF, Low and high power; ampli 
tude and FM 
4.-VHF, Low and high power; amp! 
tude and FM 
5-—-UHF, Low and high power; ampli 
tude and FM 
6~—SHF, Low and high power; amp! 
tude and FM 
7-—Single sideband 
8—Synchronous detectior 
9— Pulse 
10—RF amplifiers 
Receivers 
1—LF, MF, HE, VHF, UHF, SHE 
2—-Single sideband 
5 Synchronous detectior 
4 Pulse 
Anti-jam techniques and equipment 
nterference elimination and 
suppression, blenkers and delay lines 
lonospheric characteristic 
Telemetering 
Mathematical Theory of communice 
tions and related studies 
Cryptography 
Data link 


SOUND RECORDING AND AMPLIFICATIONS 


Audio equipment 
Recorders and reproducer 
Audio amplifiers 
Speekers 
Microphones 
—hHeadsets 


. — compression 
TELEVISION 
WIRE COMMUNICATIONS 
DETECTION 


ACOUSTIC 


1 Microweve panoramic type receivers 

2 VHF-UHF panoramic receivers 

; Microwave instenteneous signe! and 
frequency analysis equipment 

4 Droppable intelligence sensors-ecoustic 


DIRECTION FINDERS 


n nications equ 
HF, VHF, UF, SHE 


ip 


INFRARED 


Detection equipment. péessive 
Star ntillation studies 
Application to Missile homing 
Theoretical studies 

infrared spectroscopy 


MAGNETIC 


! Passive detectior 
Broadband weve antennas 
Broadband VHF-UHF antennas 
; NM wave panoramic type receivers 
4 VHF-UHF panoramic receiver 
5 M wave instantaneous signal and 
frequency enelysis equipment 
VHF-UHF instantaenct gnal and 
frequency enalysis equipment 


OPTICAL 


ntermeasure devices 
Optical radar 
] High energy gas discharge 
2 ther high energy ght sources 
and usege 


RADAR AND RADIO 


ng range systems, fixed 
Long range systems, mobile 
Medi ange contr and guidance 
Short range pre ; 
Tranamitters 
Magnetror 


tes! equiprne 


quet 


4 Combining 

Tracking equipment 

| Magnetic 

2—£ lectronic 

+—Transistor 

Anti-jam techniques end eq 

Radar techniques 

1—Pulse doppler reader 

2-——Aural radar presentatior 

+—Beam splitting 

4 Track -whilescen technique 

Target reflection studies 
Radar reflection of birds, et 

2—Radar cro sectior 

3 Rader carmnoufiege 

4 Detection decoys 


ELECTRICAL EQUIPMENT 
BATTERIES 





CONTROL AND PROTECTIVE EQUIPMENT 


! Electrical control equipment 
Frequency synthesizers and oscillator 
Security devices (cryptographic) 


DISTRIBUTION EQUIPMENT 

HEATING AND LIGHTING EQUIPMENT 
Heating devices 

POWER EQUIPMENT 


Motor generator 
ba 
Diese 


ELECTRONICS AND ELECTRONIC 
EQUIPMENT 


ANTENNAS 


Broadband microwave antennas 

Broadband VHF-UHF antennas 

LF, MP, VHF, UME, SHF directional and 
Omni-directional 

High-speed 

High-definitior 

Microwave 

Special 

Antenna coupler 

Masts and tower 

Pedestals 

Reflector -structures 

Feed systems 

Towers 

Radomes 

Diplexers 

Transmission tines (RF) 

Antenna drive systerr 


ACCESSORIES 


wer spplie AC and UC regulated 


and unregulated, dynamotors, gener 


stor 
COMPONENTS 

Power sudi ond RF transformer and 
nductor 
uit breaker 

Relay 

Meta rectifier 

Motor 

RF power and contro! cabe 
mnector 

Magnet and hook-up wire 

Meter 

Switche 

Socket 

Capacitors 

Resistors 


ELECTROWIC TUBE DEVICES 


Klystror 
Magnetror carcinotror stabilitrons 


MODULATION STUDIES 
WAVE PROPAGATION 
Tropospheric 
nospher 
Meteori« 
4 Special area 


COUNTERMEASURES 


Electronic warfare system studies 
Jarniner 
! Broadband microwave transmitting 
tube Carcinotrons 
Broadband UHF-.VHF transmitting 
tubes 
Noise generators 
‘ ys (Microwave 
Corner reflectors 
amouflage — absorbing materials 
reflecting materials, chaff 
Interrogator responder beacons 


ELECTRONIC THEORY 
ELECTRONIC TEST EQUIPMENT 


FLUID MECHANICS 

DYNAMICS 

COMPRESSIBILITY 

STATICS 

WYDRODYNAMICS 
THERMOAERODYNAMICS 
THEORETICAL AERODYNAMICS 
EXPERIMENTAL AERODYNAMICS 


FUELS AND COMBUSTION 
GASEOUS FUELS 

LIQUID FUELS 

SOLID FUELS 

GASEOUS PROPELLANTS 
LIQUID PROPELLANTS 
SOLID PROPELLANTS 


COMBUSTION 

GROUND TRANSPORTATION EQUIPMENT 
AMPHIBIOUS VEHICLES 

AUTOMOTIVE PARTS AND ACCESSORIES 
GROUND HANDLING EQUIPMENT 
SPECIAL PURPOSE VEHICLES 


] Automatic trailers 
2. Oxygen-hydrogen—fue! oi! 
3. Maintenance and repair shops 


GUIDED MISSLES 
AERODYNAMICS AND BALLISTICS 
GUIDANCE AND CONTROL 


] Data storage-processir g transmission 

2. New or unusual contro! systems 

} nertial, celestial, and other guidance 
4. Homing: Infrared, Optical, Thermal, etc 


HANDLING AND LAUNCHING 
PROPULSION 
WARHEADS AND FUSES 


INSTALLATIONS AND CONSTRUCTION 


AIR CONDITIONING AND REFRIGERATION 
EQUIPMENT 
1 Air cooling devices 
Heating devices 
COnsTRUC 10N EQUIPMENT 
SANITATION ENGINEERING 
STRUCTURAL ENGINEERING 
! Shelters 
2 Racks 
1—Mobile 
2—Permanent station 
3— Equipment 
3. Transit cases 
FORTIFICATIONS 
MILITARY INSTALLATIONS 
PUBLIC UTILITIES 
REPAIR AND MAINTENANCE FACILITIES 
YARDS AND DOCKS 
VULNERABILITY STUDIES 


MATERIALS (WONMETALLIC 


ADHESIVES AND SEALANTS 
CERAMICS 

HYDRAULIC FLUIDS 
LEATHER AND TEXTILES 
LUBRICANTS 
MISCELLANEOUS MATERIALS 
PAINTS AND FINISHES 
PLASTICS 

RUBBER AND ELASTOMERS 
wooo 


MATHEMATICS 


PURE MATHEMATICS 
STATISTICS 


MEDICAL SCIENCES 


ANATOMY AND PHYSIOLOGY 
BACTERIOLOGY 

BIOCHEMISTRY 

BIOLOGY 

DENTISTRY 

HYGIENE AND SANITATION 

MEDICAL SPECIALTIES 

MEDICAL SUPPLIES AND EQUIPMENT 
NUTRITION 

PATHOLOGY 

PHARMACOLOGY AND TOXICOLOGY 
PSYCHIATRY AND NEUROLOGY 
SURGERY 

VETERINARY MEDICINE 

VISUAL AND AUDITORY STUDIES 
HUMAN ENGINEERING 
ANTHROPOLOGY 

BIO-ACOUSTICS 


METALLURGY 


MINING AND REFINING 

STRUCTURAL METALLURGY 

BRONZE, BRASS, AND BEARING ALLOYS 

HEAT-RESISTANT ALLOYS 

RON AND ALLOYS 

LIGHT METALS AND ALLOYS 

MISCELLANEOUS WONFERROUS METALS 
AND ALLOYS 


MILITARY SCIENCES AND OPERATIONS 


DEFENSE 
INTELLIGENCE 
] Intelligence er 
1 Seismic 
Acoust 
+ Chemica 
Data handling and displey 
Storage and retrieval—-magneti« 
photographi electro-mechanica!l 
Presentation-—electronic photo 
graphic, opti 
3 Dissemination and reproduction 
magnet photographic tho 
graphic 
4 Convers Rew date to process 


ible form)—-photographic, elec- 

tronic, electro-optica 
LOGISTICS 
OPERATIONS 
1. Intelligence Parameters Studies 

1—Target analysis 
Enemy capabilities 
ce Studies 


STRATEGY AND TACTICS 


NAVIGATION 


CELESTIAL NAVIGATION 

DEAD RECKONING AND PILOTAGE 
ELECTRONIC NAVIGATION 

! 


1——Short range hyperbolic systems 
2-—-Short range phase-matching systems 
3—tong range navigation systems 
4—Medium range contro! and guidance 
Remoting 
Terminal equipment 
Microwave links 
Multicouplers 
Traveling wave tube 
Cable 
Display equipment 
Direct readout 
2—Horizontal 
3—-Az-el indicator 
4 —Character display 
5—Colored display 
6 —Photographic 
IFF equipment 
1—-Interrogator 
2-Responders 
3—-Coders 
4 Decoders 
5—Crypto boxes 
6— Indicators 
Beacons 
1—Lightweight droppable 
2—Tactical X-band 
3—Long life 
6—Signal enhancement 
|—Corner reflectors 
2 —Transponders 
}—Crystal enhancer 
4—Signal integrators 
Time standards 
1—Crystal 
2— Atomic 
3—Molecular 
4—Frequency divider: 
INERTIAL SYSTEMS 
NAVIGATIONAL INSTRUMENTS 
! Very short range high definition land 
ng sets 
2 Very short range high definition air 
port surveillance sets 
3. Medium range traffic contro! surve 
ance sets 
4. Terminal and en route guidance 
recta. NAVIGATION SYSTEMS 
oe and areas of interest 
Mobile target indicator —coher 
ent and noncoherent 
2—Lircular polarization development 
3—Automatic frequency contro! deve 
ment 
4 -Homing devices 
5—Altimetry 
6 —-Flight-path computer 
7—-Survivor location techniques 
GCI landing systems 
AIRCRAFT INSTALLATIONS 


NUCLEAR PHYSICS AND NUCLEAR 
CHEMISTRY 


ATOMIC STRUCTURE 

NUCLEAR REACTIONS 

COSMIC RADIATION 

RADIOACTIVITY 

1 — radiation effects on materials 
and components 

ISOTOPE SEPARATION 

REACTORS AND PARTICLE ACCELERATORS 

HEALTH PHYSICS 

MILITARY APPLICATIONS 

ELECTROMAGNETIC RADIATION FROM 

NUCLEAR EXPLOSIONS (IBDA 


NUCLEAR PROPULSION 


ACCESSORIES 
COMPONENTS 
CONTROL 
COOLING 
DESIGN 
INSTALLATION 
OPERATIONS 
PERFORMANCE 
SHIELDING 
TESTING 


ORDNANCE 


AMMUNITION AND EXPLOSIVES 
! - d propellant 

2 Liquid propellant 

RMOR 


A 
BALLISTICS 


Interior 
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2 Exterior 

5. Terminal 

BOMBS 

L Bomb scoring and control 
EXPLOSIONS AND BLAST EFFECTS 

FIRE CONTROL AND BOMBING SYSTEMS 


GUNS 

MOUNTS AND TURRETS 
PROXIMITY FUSES 
ROCKETS AND LAUNCHERS 


PERSONNEL AND TRAINING 


PERSONNEL PROCUREMENT AND 
ADMINISTRATION 

INDUSTRIAL RELATIONS 

WAGES, SALARIES AND BENEFITS 

EDUCATIONAL AND VOCATIONAL TRAIN- 


ING 
MILITARY TRAINING AND 

INDOCTRINATION 
Selection classification, assignment 
Training operator personne! 
Training maintenance personnel 
Personnel and training requirements 

for future weapon systems 


PHOTOGRAPHY AND OTHER REPRODUC 
TION PROCESSES 


CAMERAS 


FABRICATION 

MANAGEMENT, ACCOUNTING, AND PUBLIC 
RELATIONS 

PLANT DESIGN AND PRODUCTION 
PLANNING 

QUALITY CONTROL 

TOOLING 


PROPULSION SYSTEMS 


RECIPROCATING (INTERNAL COMBUSTION) 
GAS TURBINE AND JET 

ROCKETS 

STEAM 


PSYCHOLOGY AND HUMAN ENGINEERING 
EXPERIMENTAL PSYCHOLOGY 


! Human engineerin 
INDUSTRIAL PSYCHOLOGY 
PHYSIOLOGICAL PSYCHOLOGY 
PSYCHOMETRICS 

SOCIAL PSYCHOLOGY 


QUARTERMASTER EQUIPMENT 


CLEANING AND SANITATION EQUIPMENT 
FOOD AND CONTAINERS 

FURNISHINGS 

KITCHEN EQUIPMENT 

PERSONAL EQUIPMENT 

PROTECTIVE EQUIPMENT 


@nNOVAWH — 


gasoline, diese!, atomic 
Test pment 
|1—Audlo 
2—Microwave 
3—MT! test equipment 
4—Fault indicetors 
5S—Reliability devices 
6—RF plumbing 
Display equipment 
1—Optical 
2—Electro-mechanica! 
3—Animated 

METHODS AND TECHNIQUES 

! Environment test facilities 

WIND AND WATER TUNNELS 


SHIPS AND MARINE EQUIPMENT 


DAMAGE CONTROL 

MINE COUNTERMEASURES 
MISCELLANEOUS EQUIPMENT 

NAVAL ARCHITECTURE—SUBMARINES 
NAVAL ARCHITECTURE—SURFACE SHIPS 
SALVAGE 

TORPEDO COUNTERMEASURES 
VULNERABILITY STUDIES 


SOCIAL SCIENCES 


AGRICULTURE 
ANTHROPOLOGY 


PHOTOGRAPHIC PROCESSES, TECHNIQUES, 
AND EQUIPMENT 

MISCELLANEOUS REPRODUCTION PROC 
ESSES, TECHNIQUES, AND EQUIPMENT 


RESEARCH AND 


PHYSICS coon a 
echnica 


ACOUSTICS 4—Parts 


CRYSTALLOGRAPHY Specificat 


Maintenance and 


ELECTRICITY AND MAGNETISM 
! Atmospheric electricity books 
oPTics 6 —Graphica 
QUANTUM MECHANICS 
SOLID STATE PHYSICS 
! Materials ! 
Phy al Metallurgy and Radio Chem 2 
istry } Data reduct 
nductor Theory: Studies of Electron 4 Theoretical s 
omnduction Phenomena in Semi § Computing 
ductor advanced § = dielectrica ? 


7—Engineer 
COMPUTER 
Analog 
Digital 


tudies 4 Data presentatior 46 


INSTRUMENTATION 


Trae tor development and operation 
Microtronic circuitry, techniques, etc 
Magnetic theory, design 
Cryostat studies } Tir 
Spectra and Molecular theory 4 Telemetry re 
Thermodynamics § Data storage 
Data separat 


Trajectory « 


technique Tracking anc 


Electronic optic 6 


Relativity 


PRODUCTION AND MANAGEMENT 


ADMINISTRATION AND PROGRAMS 


Technical writing 


6 information storage 5 


ompute 


Optics 
LABORATORIES AND TEST FACILITIES 


! Power sources—-engine 


DOCUMENTATION AND LIBRARY SCIENCE 

ECONOMICS 

HISTORY 

LAW 

PHILOSOPHY 

| Feports POLITICAL SCIENCES 
mete SOCIOLOGY 

’ FINE AND DECORATIVE ARTS 

LANGUAGES AND LITERATURE 

MUSIC AND DRAMA 

RELIGION 

INTER-INDIVIDUAL AND INTER-GROUP 
RELATIONS 

1. Organizational effectiveness 

2. Survival——social and psychological 

aspects 

a ’ 3. Efficiency, morals, job satisfaction 

tudies 4. Administrative actions aimed at 

rechanisms improvement 

Resistance to interrogation 

Relationship between Air Force and 
civilian population 

Understanding characteristics of 
populations of foreign countries 


RESEARCH EQUIPMENT 


| representat 
ng star dards 


and recorders , 
i target analysis 


ing and firing syster 


TRANSPORTATION 


AIR TRANSPORTATION 
HIGHWAY TRANSPORTATION 
RAIL TRANSPORTATION 
WATER TRANSPORTATION 


ceiving 


m and presentatior 


generators 
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A. PERSONNEL 


1. Names and brief biographical sketches of each of leading research 
and development personnel who might be principal investigators 
for an Air Force research and development contract 

Educational background 
Work history 

Books or papers published 
Patents 

Current fields of activity 


B FACILITIES 


A brief description of laboratory equipment and other facilities per- 
tainent to research and development activities. Indicate whether 
your facilities have been inspected or examined by Air Procurement 


SUPPLEMENTAL 


District, Development Field Office, or other Air Force personnel con- 
cerned with evaluation for research and development purposes. 


EXPERIENCE 


Detailed information on your work in the fields checked on the reverse 
side which you feel should be included. This is important, particularly 
on current projects 

Return the 220 Service forms to appropriate ARDC Center and Hq. 


NOTE. it is suggested that you keep appropriate ARDC agency odvised 
of current capabilities of your organization as changes occur 
Contractors may duplicate this form 


ADDRESS CORRESPONDENCE TO 


Commander 
Air Research and Development 
Command or 
P. O. Box 1395 
Baltimore 3, Maryland 
Attn: ROSKMS 


Commonder 


Center 
Air Force Bose 


"Attn. Contractor Relations 
and Seurces Branch 
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MST 6AI-4V 
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SERIES STAINLESS STEEL 


























TITANIUM ON TOP 


in medium-high temperature range 


Today’s most popular titanium alloy, MST 6AI-4V, SELECTION GUIDE TO MST ALLOYS 


excels all other metals in strength to density ratio Typical Mechanical Properties of Annealed Titanium ond its Alloys 
c a > ors _ > Ultimate 

through 900°F. At room temperature, considering only —— 1. 

strength, a part made of this alloy need have only 60% Form — — “a 

of the weight of the equivalent part in stainless steel. COMMERCIALLY PURE 


TITANIUM 
MST Grade II! Sheet, Bar 70,000 % 000 


Performance for extended times at elevated tempera- (3 different strength levels) Sheet.Ger 85.000 66,000 
TITANIUM ALLOYS Sheet, Ger 100,000 90,000 


Ss 18 »wise gC ; ‘al cree sts % 

tures is likewise good. In typical creep tests, with 1% eesT @nse¥ 

Annealed Bar 140.000 130,000 6 
Age hardened (!) Bar 165,000 155.000 12 


shows 100,000 psi allowable stress at 750°F for 1 hour; Age hardened (2) Bar 180,000 165,000 = 10 
Annealed Sheet 140,000 175,000 12 


77,000 psi at 100 hours; 65,000 psi at 1000 hours. MST 3Al-5Cr Bar 156,000 145,000 ” 
if if 

MST 4A1-4Mn Bar 1% 000 140.000 14 

MST 8 Ma Siveet 137,000 126.000 16 


permanent deformation allowed, MST 6AI-4V alloy 


Meanwhile new alloys extending the elevated tempera- 
(1) 1680°F —1 hour—WQ; 1100°F —2 hours—A( WO— Water Quench 


ture usefulness of titanium—to as high as 1000°F —are (2) 1700°F —1 hour—WQ; 1000°F —€ hours—AC AC—Air Coot 


> rT od - 
now emerging from the laboratory into production. wasuse Cor 0 on Gar and 5 on chest 


Write Dept. B-6 for copy of‘*Titanium Alloy Properties” 


MALLORY SHARON 


* 
MALLORY BHARONM TITANIUM CORPORATION 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 
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Stainless steel De-Icers for Boeing KC-135 
are lightweight, hail resistant 


Boeing engineers wanted a dependable, lightweight system glass fabric, topped by an exterior skin of stainless steel 
for heating the leading edge of the KC-135's giant stabilizer. Pre-shaped to fit the contour of the 35 foot leading edge, 
Piping bleed air from the engines would have required heavy the De-Icers are installed in 6 sections, attached with an 
ductwork. Installing a blower in the tail Le, §=—adhesive bond. 

would have added even more weight stapares stent HEATER ELEMENT RIBBON In addition to stainless steel, these 


and taken up valuable space as well CLASOING \ — omectec new De-Icers can be clad with other 


A new stainless steel De-Icer develop Me MATERIAL metals of various thicknesses and 
ed by B.F.Goodrich Aviation Products \— designed with power densities to meet 
solved the problem of weight and space DIELECTRIC Z 
MATERIAL a 

In addition, the new De-Icer resists ab Z } THERMOPLASTIC B.F.Goodrich has been solving prob- 
rasion and erosion from rain and hail F BONDING TAPE lems in aviation de-icing for over 26 

The new lightweight, metal-clad ee years. Take advantage of this leadership 
De-Icer (right) has ribbon-type elec by letting B.F.Goodrich Aviation Prod 


7 , eleme lwiched OVERALL DE.ICER atta rape 
trical heating elements sandwiche« THICKNESS 040 ucts’ engineers recommend the righ 


Spec ific re quirements 








berween layers of resin-impregnated = | system for your application. 


Tires « Wheels «+ Brakes + De-icers + inflatable 


BEGoodrich Aviation Products seals + Fuel cells + Heated Rubber + Pressure 


Sealing Zippers + Rivnuts + Avtrim » Adhesives 
a division of The B. F. Goodrich Company, Akron, Ohio Hose and rubber accessories 
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Government Research and Development Contractors 


is indi 


(Note 
cated by 


namc, } 


Sponsoring 
following 


agency 


initials company 


A 


B00 N. Pitt St 


Alexandria 


AC F Electronic Div 
Va., USAF 

A C F Industries, 299 State Hgwy 
USAF 

AR DE Associates, Newark, N. J 

Abrams Instrument Corp., 600-62 E 

USAF 
Springville, N. Y., USAF 

617 Putnam Dr., Whittier 


Paramus, N. J 


USAF 
Shiawassee St 
Lansing, Mich 
Abrasive Shot Co 
Accessory Products Co 

Calif USAF 
Ace Brill Motors Co., 62nd St 
elphic, Pa., USAF 
Ace Engineer Macht 
phica, Pa., USAF 
Acme Aluminum Allow Co 
ton, Ohio, USAF 
Acme Electronics ( 74 Willoughby St 
N.Y USAF 
Acme Industries 1425 Erie Blvd Syracuse 
USAF 
Researct Ine 25 Thorndyke St 
Mas USAF 
iboratory 533 Ma St Ac 


Woodland, Phila 


Lawrence, Philadel 


3644 WN 
215 Fundilay St Day 


Brooklyn 


Pp e Belleville Ave N. Bedf 
USAF 

- ¢@ Orange St Defuniake 
Adamsdale, Pa USAF 

730 Carroll St Akror Ohi 

1200 Babbit Rd Cleveland 
USAF 

Pork Ave 


USAF 
Cors 0th St 
JSAF 
osevelt Rd., Chicago, Ill 


x 949, Santa Monice 


East Ave., Jacksor 


boldiers Field, Cam 


sttland St Philadel 


Ww 


Test ; 4316 Mai Dalla Tex 
USAF 
Aeroaff 
USAF 
Aerocal 
Calif 


Hicks Field, Ft. Worth Tex 


7 Hollywood Way, Burbank 

Aeroflex Le , p., 34-08 Skillman Ave 
Long Island Y., USAF 

Aerojet £ 6352 N. Irwindale Ave 
Azusa, Calif USAF, Navy 

Aerological Research, Pasadena, Calif., USAF 

Aeronautical Systems USAF 

Aeronca Mig. Corp 1712 Germantown Rd Mid 
dletowr or USAF 

Aerophysics Cor Box 657, Pacific Palisades, Calif 
USAF 

Aeroprojects 2 5 
Pa USAF 

Aeroquip Cory; v : Ave 

USAF 


Glendale, Calif 


Matiock St W. Chester 


Jackson, Mich 


Ae Ave 


eville Ave N 


Clevelar 


Aircra 
Baltimore 

Aircraft Equis ' 12 Fleet 
more, Mad USAF 

Aircraft Radio ¢ 
USAF 


108 Main St., Boonton, 
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Aircraft Tools, Inc 9030 Ballanca Ave., los Ar 
geles, Calif USAF 
Airpax Products Co 
USAF 
Airtron, inc 1101 W 
USAF 
Ajax Electrothermic Co Aiax Pork 
USAF 
Akeley Camera ' 175 Vari 
N. Y., USAF 
Alabameo Polytechnic Institute, Aut Ala.. USAF 
Alabomoa University, University, Ala., USAF, NACA 
Alamo Materials Co Drawer 792 Alamogord 
N. M., USAF 
Alamo Sheet Metal Works 
N. mM USAF 
Alans Silk Screen Co 
USA} 
Alar Products tr 
Ohio, USAF 
Albuquerque Pre 
buquerque, N. M 
Aiden Electronic Equi 
Moss., USAF 
Aiderson Research Lat 
York N.Y USAF 
Altord, Andrew 299 Atk 
USAF 
Alfred § Electror 
Alte Calif 
Alfred U 
A Amer 


Middle River, Baltimore, Md 


Elizabeth Ave 


Ele 
N 
Elect 
Philadelph: 
f ’ 4 


Amer: 


a 
Amer 


co 
geles 
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FILLING A NEED... 


During the nineteenth century, the mechanics of fluids branched 
off the main stem of physical science. Physics concentrated on the 
elaboration of the structure of molecules and their components; 
the development of fluid mechanics was guided by the need for 
understanding the macroscopic phenomena associated with ships, 
turbines, airplanes, etc. The separation between these disciplines 
has been reflected in the organization of university departments 
there is little contact between 


This lack of contact 


for several generations, so that 
physics and fluid mechanics departments 
has been reflected in our scientific graduates who typically have 
been trained in one or the other of these disciplines, but almost 


never in both. 


Very suddenly, however, the country faced an important problem 
when we had to meet the challenge of rapidly creating an operable 
intercontinental ballistic missile. The re-entry of this missile into 
the earth’s atmosphere was regarded as a very difficult problem; 
largely because here, for the first time, we faced a scientific prob- 
lem involving the mechanics of a fluid closely coupled with im- 
portant aspects of molecular physics. The Avco Research Lab- 
oratory was created to fill this need. Its senior scientific personnel 
were trained in classical aerodynamics, atomic physics, and 
physical chemistry, and saw in this interdisciplinary area a unique 
opportunity to broaden their background and to make creative 
contributions in a field in which the great advances are still to 


be made, 


The laboratory has been successful in supplying vital information 
which only a year ago was generally held to be obtainable only 
in costly and time-consuming flight experiments. Our research 
success has resulted in a large development responsibility being 


entrusted to this company. 


The interdisciplinary strength we have acquired will enable us to 
play a major role in such problems as the re-entry of manned 
vehicles into the atmosphere from satellite orbits, in the creation 
of a thermonuclear reactor, and in other fields involving the 


dynamics of high temperature gases, 


L Kaattinnlf 


Dr. Arthur Kantrowitz, Director 
AVCO RESEARCH LABORATORY 


a unit of the 


research and 
advanced development 


division 


avco 


Dr. Arthur Kantrowitz 


Pictured above is our new Research Center now under construc- 
tion in Wilmington, Massachusetts. Scheduled for completion 


in early 1958, this ultra-modern laboratory will house the scien- 


tific and technical staff of the Aveo Research and Advanced 
Development Division 


a unit of A.R.A.D., has 
‘ xpand our 


The Aveo Researcl 


a few openings for leading scientists who can help us 


Laboratory at Everett 


capabilities in 
Theoretical, Experimental and Solid State Physics 
Physical Chemistry — Aerodynamics— Physical Electronics 


There are other career opportunities for exceptionally jualified 
cientists and engineers in the Development Laboratory at Lawrence 


and the Electronics Laboratory at Boston, in such fields a 


Science: 
Physics — Mathematics — Metallurgy — Thermodynamics — Aerodynamics 


Engineering 
Aeronauticai— Chemico!l— Elecirical— Mechanical 


Write to Dr. R. W Johnaton, Scientific and Technical Relationa, 


Avco Research and 
20 Seuth Union Street, Lawrence, Massachusetts. 


Advanced Development Dirision, 








Atomic Instruments, 84 Massachusetts Ave., Cam 

bridge, Moss USAF 
Auburn Research Foundation, Auburn, Alo., USAF 
inc., 444 Madison Ave., New York 


1117 WN. Franklin St., Chicog iW 


Austin, Charles, Inc 121 Opera Place, Cincinnot 
Ohio, USAF 

Austin Co 76 Ninth St... New York, N. Y. USAF 

Auto Equipment Co 14th & Lowrence Sts. Der 
ver, Colo., USAF 

Automotic Electric 1033 W. Van Buren St 
Chicago, Ill., USAF 

Automatic Switch Co., 39! Lakeside Ave., Orange 
N. J., USAF 

Automatic Temperature Contro! Co Inc 5212 Pul 
aski Ave., Philadelphia, Pa., USAF 

Aveo Manufocturing Corp 2630 Glendale fd 
Cincinnati, Ohio, USAF 

Aviation Engineering, 58-15 Northern Bivd., Wood 
side, N. Y., USAF 

Avion Instrument Corp., 299 Stote Highway 17 
Paramus, N. J., USAF 

Avon Elect. Supplies, 145-14 Jamaica Ave., Jamaica 

! N.Y USAF 

Avro Aircraft, Ltd Toronto, Canoda, USAF 

Avtron Mfg. Inc 10409 Meech Ave., Cleveland 
Ohio, USAF 


B & F Instruments, tnc., 4732 N. Brood St., Phila- 
deiphia, Poa USAF 
G. Corp., 32! Broad Ave., Ridgefield, N. J., USAF 
and G Corp., 136 W 52nd St, New York, N Y., 
USAF 
} Electronic Corp 2010 Lincoln Ave Pasadena, 
Calif., USAF 
L C Perous Materials Co Div Engineered Fab 
rications, Ine Box 530?, Palo Alto, Calif USAF 
L M Corp., Philadelphia, Pa., USAF 
W Construction ¢ Box 115) Bryar Tex., 
USAF 
abcock Radio Engineering, In 7942 Woodley 
Ave Von Nuys, Calif USAF 
ibcock-Wilcox Co 161 E. 42nd St., New York, 
N. Y¥., USAF 
d Associate : niversity Rd Cambridge, 
Mass., USAF 
takelite Corp., 30 ‘ New York, N. Y 
USAF 
sker James G yr ¢ Winchester, Mass., 
JSAF 
ker Martin Aircraft, Middlesex, England, USAF 
yker-Rauvlang C 1250 80th St, Cleveland, Ohio 
USAF 
alco Research Laboroator 49.53 Edison PI., 
Nework, N. J USAF 
aldwin Ce 1801 Gilbert Ave Cincinnati, Ohio, 
JSAF 
aldwin-Lima-Hamilton Cor, Chester Pk. & Simp 
on, Philadelphia, Pa., USAF 
sllantine Laboratorie Inc Fanny Rd., Boonton 
N USAF 


Box 238, Ysleta, Tex USAF 
8 y, Pa USAF 
r 700 W. Paisand St., El Paso, Tex., USAF 
Alfred Jr 3211 S. Barrington Ave t 
Angeles, Calif. US 
timore instrument (€ Redw 
Baltimore, Md 


wher Coleme 


ngineer , ¢ 
USAF 
ecke, 230 &— OF 
N. Co 700 Plee 
USAF 
ittelle Memoria 
Oo USAF Na 
Lomb Opt 
Y.. USAF 
ity, W 
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Becker A Becker Associates, 509 Madis 
York, N. Y USAF 

Beckman Instrumer 2500 Ff 
lerton, Calif 

Beckman & Whitley I! 985 San 
Carlos Calif USAF 

Bee Industries 1124 Westminster Ave 
Calif., USAF 

Beebe, H. R. Inc 110 Genesee 5 Ut 
USAF 

Beech Aircraft Core 6600 £. Central Ave 
Kans USAF 

Beech-Russ Co 50 St 
USAF 

Behr George ) 24 Mel 
Ohio, USAF 
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Bell Aircraft Corp Niagara 
N. Y., USAF, Novy 
Bell Helicopter Corp., 6! 
Tex., USAF, Novy 
Bell Construction Co 
USAF 
Bell & Howell Cx 
1 USAF 
Bell Sound Systems 
Ohio, USAF 
Belmont Radio Corp oe 
itt., USAF 
Belock instr. Co., College Pt 
Bendix Products Div., Bendix Dr 
USAF 
Bendix Radio Corp., E. Joppa Rd 
USAF 
Benson Lehner Cor, 11930 W. Olymy 
Calif.. USAT 
‘ Ce 18th & Aane 
Mo., USAF 
thers Ce 135 Derby Ave 
USAF 
Scenti fic 2200 Wright Ave 
USAF 
Power Co Mint Cany 
USAF 


-“AUNITED 


ELECTRODYNAMICS 


Reliability 
SERVICES 


including complete quali fication lesting of: 


Hydraulic Systems 
Pneumatic Systems 
Fuel Systems 


Electronic Systems 


Acceleration Test 


UNITED ELECTRODYNAMICS 


(Division of United Geophysical Corp.) 
PASADENA, CALIFORNIA 
1200 So. Marengo Ave. Ry. 1-1134 





USED BY AIR FORCES OF TWENTY-EIGHT NATIONS 


The Patented Mark 4 Fully Automatic Lightweight Ejection Seat 
is designed and produced by the Martin-Baker Aircraft Company 
Limited 


Considerable ingenuity in design has resulted in a seat of remark- 
ably low installed weight and compact construction. Tests have 
proved that the seat is capable of effecting safe escape at all 
speeds and altitudes within the range of modern aircraft 


Safe escape from ground level is practicable becouse of the high 
velocity of the long stroke Ejection Gun and the rapid deployment 
of the main parachute. At very high ejection speeds the opening 
of the main porachute is delayed by o patented automatic sensing 
mechanism which is sensitive to the rate of deceleration of the seat 
The well proven time fired drogue gun, Duplex Drogue system 
ond barostatic time release mechanism which have been so suc- 
cessful in earlier seats have been retained, though considerably 
lightened and improved in detail design 


Production of the seat has been preceded by extensive design and 
test programmes, ejections being corried out at all speeds and at 
altitudes ranging from ground level to more than 42,000 feet. 
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Designing to total dynamic environment. . . 


A NEW CONCEPT in shock and vibration protection 
for missiles and jets 
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BARRY CONTROLS 
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Barry s new We 
offers fast. on-the 


WATERTOWN 72, MASSACHUSETTS service, and prod 
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New Cessna YH-41 delivers top performance 


plus big maintenance savings to helicopter flying! 


Cessna’s all-new YH-41, recently purchased 
by the U. S. Army for its air arm, combines 
the latest in design and engineering advances 
to give operating and maintenance perform- 
ance never before experienced in the heli- 
copter field! 


For example, the engine—mounted in the 
nose of the fuselage—makes installation and 
servicing easy—provides extra cargo or pas- 
senger space. Cessna has made the rotor 
assembly aerodynamically clean. Also, the 
drive system on the new YH-41 is a master- 
piece of simplicity, has a minimum of parts— 


conveniently located for easy servicing. Cessna 


Offering multi-utility uses, the 4-place YH-41, 
at 3,000 Ibs. gross weight, can climb higher, 
faster than any other helicopter in its class— 
sea level to 10,000 ft. in less than 12 minutes! 
Its speed is the fastest in the light helicopter 
field. 


CESSNA AIRCRAFT CO., WICHITA, KANSAS 
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ia FASTENER PROBLEM 


Detroit 
yrton Mig. Co 11201 W. Pico Bivd., Los Angeles 
Calif., USAF 
wsiness Equipment Co 153 Federal St., Boston 
Mass 
stler ‘ 7400 E. 13th St., Kansas City, 
USAF 
tler University, Indianapolis, ind USAF 








. 


Cc 


C E C Instruments, 1025 E. Green St Posaodena, 
Calif., USAF 
C G S$ tebs, 391 ludiow St Stamford, Conn 
USAF 
C & S Construction, Box 881, El Paso, Tex., USAF 
Cadillac Electric Co., New York, N. Y., USAF 
Inc 323 Fourth Ave Pittsburgh, Pa 


reeiiiit 
SLSR 


Calidyne Co 128 Cross St Winchester, Moss 
USAF 

California institute of Technology, 1201 E. Cali 
fornia St., Pasadena, Calif USAF, Navy, NACA 

California Reinforced Plastics Co 951 Gist St 
Oakland, Coalif., USAF 

California Research Corp., 200 Bush St., San Fran 
cisco, Calif., USAF 

Callery Chemical Co., USAF 

Cambridge Corp., 2 Industrial Pkwy., Lowell, Mass 
USAF 

Camere Equipment Co., 1600 Srecdway, New 
York, N. Y., USAF 

Caenedian Commercial, 1746 Massochussets Ave 
Washington, D. C., USAF 

Cannon Electric Co 3209 Humboldt St los An 


s . * 
geles, Colif USAF 
Cannon, Russell 8., Cincinnati, Ohio, USAF W | 
Canoga Corp 5955 Sepulveda Bivd Van Nuys 


Colif., USAF 
Capehart-Farnsworth Co 3700 Pontioc St Ft 


gg come om fOF Holting non-parallel surfaces 


Car Parts Depot, 211 N. Cotton Ave., El Paso 

Tex., USAF 
Carad Corp., USAF THE PROBLEM: Using large single forgings for aircraft bulkheads, wing center 
Carborundum Co Buffalo Ave Niagora Falls 

N. Y., USAF sections spars and ribs offers manufac turers many advantage S It simplifies design 
Cardorelli Constr. Co., 143 Chaffie Ave., Waltham 

Moss., USAF , and reduces milling costs, and it provides greater strength while reducing ais 
— ey OF OS Rahs Se frame weight. However, this type of construction also creates fastening problems 


Comoe Grostent Co., 716 Rose Ave., Columbus For example attaching skins and components to the se tapered forgings is difficult 
Oo 
Carlson, G. O. Co., Marshalton Rd., Thorndale, Pa because the bolt head and seating surfaces are not pal illel. Two methods are 
USAF 
Carnegie Institute of Technology, Schenley Park frequently used to make the fastening areas parallel, They are: 1) spot face 
Pittsburgh, Pa., USAF, Navy, NACA ) | | } } l 
Carnegie Institution of Washington, 16th & P St machine the seating surfaces, 2) build up each bolt head or nut base with taperec 
N.W., Washington, D. C., USAF 
Carpenter Ligho Columbia St 
Springfeld, Ohio 
Corter, J. C. Co W. 17th St., Costa Mesa 
Colif., USAF THE SOLUTION: ESNAs redesigne d lightwe ight self-locking anchor nut ( lype 
Carter Laboratories, 3229 Foothill Bivd., Pasadena 
Calif., USAF LHA3022) solves this fastener problem, eliminates these costly, shimmming and 
Carter Observatory, Wellington, New Zealand 
USAF machining operations and significantly ste ps up produc tion 
Cascade Research Corp., 53 Victory Lane, Los Gat ) 
Colif. USAF pare rype LHAS 
Case Institute of Technology 10900 Euclid St | 
, . i ve automatically witl ball joint action to 
Cleveland, O., USAF, Navy, NACA convex seat permits the nut to move autor . data 
Castell, 8. A. & Co., Glendale, Calif., USAF engage the bolt threads, Two lugs retain 
Catholic University of America, 620 Michigen Ave 
N.E., Washington, D. C., USAF, Navy the nut in the basket and control the “tilt 
Caywood-Schiller Associates, 203 N. Wabash Ave 
Chicago TT USAF tos Wi ati direction 
Ced Eng Co ¥ i ? 
odor npr. Ce 5806 W. 36th St., Minneapolis Type LHA3022 is m ide of carbon 
mer of Lebanon Hospital, Los Angeles, Calif , ster ] for use at te mper ature up to 550 } 
Celanese Corp. of America, 180 Madison Ave., New It meets AN-N 10 performance und MII 
York, N. Y., USAF F 
Central Institute for the Deof, 818 S$. Kings High N-2502% ASG) twist- and push-out 
way, St. Louis, Mo., USAF, Navy . 
Central Research Laboratory Red Wing, Mine oper ification Like ll i lastic St P 


shims. Because there are often hundreds of fastening points, both of these meth 


ods are Cx essively costly and time consuming 


)22 consists of a steel nut body with a concave spheri al base. The 


nut it is vibration oot and reusable 


| 
Co Richwood Pi Denville » 


entral nti »., 1700 Irving Park Rd. Chi 
3go 
ntral State College, Wilberforce, Ohio, USAF r——-——-—-— MAIL COUPON FOR DESIGN INFORMATION 
ntral Station Alarm Co., 610 N. Askard St. Dol 
Tex., USAF 
Transformer Cx 910 W. Jackson Bivd 
cago, |! USAF 
e Not! De Etudes, 11 Ave De Egment, Brus 
Belgium, USAF 
ry Electronics Co 34 Oleander St 
USAF 
ngineers, ine 2741 N. Noeomi 
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, | 
SAF | 
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Elastic Stop Nut Corporation of America, Dept. N28-625 
2330 Vouxhall Road, Union, New Jersey 


i 


s 
tro 
tr 


Please send me the following free fastening information 


Bulletin on self-aligning nut Here is a drawing of our product 
What self-locking fastener would you sggest? 


1333 N. Utic 
14806 Oxnerd Name 
Fiem 
Street 


City 
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Each B-52 Stratofortress, 
newest bomber of the Stra 
tegic Air Command, uses 
nearly 500 Torrington Bear 
ings of the types shown be- 
low. Important applications 
include landing fl ip devices 


and carriage assemblies and 


Operation Pow t. fi rn top jet around-the-world dem 
onstrated th t } ) r power and the stamina of the Boeing 
B-52 Stu I vest be he if the Strategic Aur Command 


It der t 1, to tal place won in aircraft design and p 


forma t wtor | i These compact, lightweight 

Needie units pr ! I t ‘ icity im minimum cross section 

Bearings Needle B oO permit efficient relubrication and smooth anti 
g 


friction | 


neered the dev lopment of N lle Bear 

industry on thousands of installations of 

special aircralt! »asseml Your Torrington representative will be 

Heavy Duty glad to put this engineering experience at your service. The Jorrington 


Needle Company, Torrington, Conn ind South Bend 21, Ind 
Bearings 





TORRINGTON BEARINGS 


D i) D for ni ( es of United States and Canada 


NEEDLE + SPHERICAL ROLLER «+ TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE ROLLERS + BALL + THRUST 
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Custom Aviation Equipment 


RCA RADIO CORPORATION of AMERICA 


11819 W. Olympic Bivd Los Angels 64, Cal 
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for sound in flight... 
Eimac First with ceramic tubes that can take it 


Avionic engineers fight a constant battle against several Because ceramic is highly heat resistant, the new Eimac 
major problems in the design of electronic equipment tubes could withstand much higher temperatures than 
Main tube obstacles are: power with small size, and their glass predecessors. Also, the envelope could be 
the ability to withstand thermal and physical shock reduced considerably in size. As a result, today's 300 


These obstacles were overcome at Eima by ceramic watt ceramic tube is only about one e gntn the size of 
? | « > > " > 
construction. Where glass envelope tubes were ex s glass envelope counterpart 


tremely sensitive to shock, it became evident imme Eimac offers a complete family of ceran tubes that 


diately that the ceramic envelope tube “could take it can take it Klystrons for ground station use radial 


lt was discovered that ceramic envelope tubes did not beam tetrodes an important new triode plus the 


suffer from shape distortion under extreme temperatures new stacked ceramic rec eiving tubes 


For further information on Eimac tubes that can take it, consult 
our Application Engineering Department 


EITEL-McCULLOUGH, INC. 


Ecmac First with ceramic tubes that can take it 


ILLUSTRATED ABOVE, FOUR OF EIMAC’S EXTENSIVE CERAMIC TUBE FAMILY 
33C3A2 3KM50, OOOPA 4CX300A 3CX100A5 


One of the new stacked ceramic receiv A three cavity 50 KW cr Versatile 


eramic tetrode with 300 watts Premium quality planar 
ing tubes for airborne applications lector dissipation klystron 


dissipation and extreme resistance to shock UNF ceramic body triode 





@ CONTRACTORS 


tinen etre Bunchner Bivd., Dollas 
Cherles Contract Co., 115 Marlborough Rd., Wal Comstock-Wescott, 1430 Massachusetts Ave., Com Continental Elect ver 


Tex USAF 
them, Mass., USAF bridge, Mass., USAF 620 Ferd Bid Detrelt 
.) Las Continental Motors Cor: 2 ore ] 
Can naan Corp., Box 1478, Trenton, N. J comme Oil Co Lowell Rd Concord ass — Teas ‘ i 
nen ; > Pon< ci On} J 
Chase Bross & Copper Co., 236 Grand St., Woter Connecticut Hard Rubber Co., 407 East St., New Cor . er - : ‘ - ow “+4 = ew 
= e Continenta ilver 2 ‘ ° 
bury, Conr USAF Hoven, Conr USA 
Chathom Electronics, 475 Washington St., Nework Conreay Corp 29 W. Apple 5 Day tor Ohio i cn Gains, Wallinatart, Con USAF 
N. J., USAF USAF ~ 199 £. Nine Mile &d., Van Dyke 
Chemalloy Electric Co Gillispie Airport, Santee Consolidated Diese! Electric Core ludiow & — a 82 t e le 
Calif., USAF Canal Sts., Stamford, Conn., USAF Mic . - a . ey 
Chemold Co 2308.1 Broadway Senta Monica Consolidated Electrodynamics Corp 775 mt ‘ mere -- wore . - , S:.. Brookly N.Y 
Calif., USAF Read, Rochester, N. Y., USAF er nstrume 
Cheney Brothers, Manchester, Conn., USAF Consolidated Engr. Co., 620 N. Lake Av., Pasadena US 


trol Specials ‘bor Viltoe 
Chicago Aerial industries 1980 Hawthorne Calif., USAF »pe ; 


Ave., Melrose Park, ill., USAF Consolidated Film Industry, 959 Seward St., Holly al yo 
» 


Cenverto 
Chicago Development Co., 5810 47th Ave., River wood, Calif., USAF - eg 
dale, Md., USAF Consolidated Industries, By-Pass Route 52, Lofayette ae oP 
Chicago Metal Hose, 1315 S. Third, Maywood, Ill ind., USAF -< 4 
USAF Consolidated Sheet Metal, 489 French Rd Utica Coo ry 
Chicago Miniature Lamp Works, 1500 N. Ogden N. Y., USAF : , . am woo 
Ave., Chicago, Ill., USAF Consolidoted Vultee 3156 Pacific Hgwy sor = pe ~ 
Chicago Steel Services, 4444 S. Kildore Ave., Chi Diego, Calif, USAF ; ee 9 we 
cago, iil., USAF Consultants Bureav, 227 W. I7th * New York ——— moet 
or “ 
Chicago Telephone Supply, 1142 W. Beardsley Ave N.Y USAF , eS aa) 
Elkhart, Ind., USAF Consultants Desigr 1101 lee Hawy Rosslyr enemies 22, 52 
Chicago Transformer, 3501 W. Addison St., Chi USAF . by 4 
cago, Ii! USAF Continental Aviation & Eng. Cor 1500 Aigonaquir . r er 
Chromalloy Corp., of America, 109 W. 64th St Av., Detroit, Mict USAF Male 
New York, N. Y., USAF, Navy 
Chromatic TV Laboratories, Paramount Bidg., Times 
Sq., New York, N. Y., USAF 
Commar Products Co 140 Thomas St Nework 
N. J., USAF 
Chu Associates, 634 Waverly St Framingham, 
Mass., USAF 


OF Beh 0 6 teem snc Reduce Airborne 


Cincinnati Research Co., Box 95, Cincinnati, Ohio 


USAF ’ ‘ 
Se re ee, D. C. Loads, mniagive ale 


Cine Chemical Co., Cincinnati, Ohio, USAF 
Clark, David N. Co., 360 Park Av Worcester, 


Mois. USAR | simply... convert to... Ziman 


T 


N.Y 


Clerk Equipment Co., Box 178, Battle Creek, Mich., 
USAF 
Clark Equipment Co., 331 Miller Rd., Benton Harbor, ‘ / ‘ ’ 
Mich., USAF VUIVES 
Clayton Mfg. Co., 1363 N. Temple Bivd., El Monte, 
Colif., USAF 
Cleaver Brooks Co., 225 N. Grand Ave., Waukesha, 
Wisc., USAF 
Clematis Machine Fix Co., 52 Clematis St., Wal 
thom, Moss., USAF 
Cleveland-Brush Development Co., Cleveland, O., 
Novy 
Cleveland Pneumatic Tool Co., 378) E. 77th St., 
Cleveland, Ohio, USAF 
Clevite Corp., 540 E. 105th St., Cleveland, Ohio, 
USAF 
Clifton Precision Products, Clifton Heights, Pa., 
USAF 
Climex Molybdenum Co., 500 Fifth Ave., New York, 
N. Y., USAF, Navy 
Clough Brengle Co., Chicago, ill., USAF 
Clover Construction Co., 20 Altor Terrace, Wey 
mouth, Mass., USAF 
Clowe & Cowan, 805 N. Virginia, Rosweil, N. M 
USAF 
Coast Mfg. Supply Co., Livermore, Calif., USAF 
Coast Pro-Seal & Mfg. Co., 2627 N. Hollywood 
Way, los Angeles, Calif., USAF 
offing Hoist Co., Danville, ill, USAF 
ole instrument Co 1320 S. Grand Ave los An 
geles, Calif., USAF 
lemon Engr. Co ' Jeflerson Bivd 
Los Angeles, Calif ) Marotta 
emon Instrument Troost St., Tulse 
Okla., USAF saing lig 
igate University Broad St Hamiltor N Y 
USAF are imi 
olin Campbell Co., Danbury, Conn., USAF to 
ollens tnstrument Co 56 Cooper Square, New 
York, N. Y., USAF A. C. power mpl 
ollins Radio Co., 835 35th St. N.E., Cedar Rapids 5 to 4000 
lowa, USAF, Navy "ce wY par 


Press 
ollins, Warren £E., Boston, Mass., USAF 
t Television, inc., 973 W. San Carlos Ave., San 
Carlos, Calif., USAF 
Colorado A. & M., Ft. Collins, Cole., USAF > C 
Colorasio School of Mines, Golden, Colo., USAF VAtVs CORPORATION 


Columbia Broadcasting System, 25 Madison Ave 
New York, N. Y. USAF | Pioneer producers of high pressure value 

Columbia Looseleaf, New York, N. Y., USAF | 

Columbia Research & Developement Corp., 4608 MARETTA VALVE CORPORATION amen abe oseatlny only —apet ti 
Indianola $t., Columbus, Ohio, USAF P.O. BOX 330-£. BOONTON, Ww } SOUTHWESTERN VALVE CORP 

Columbia University, Broadway & 116th St New TWK- BOONTON, WN. J , SANTA AMA ace 
York, N. Y., USAF, Novy, NACA 

Colvin Labs., Inc., 364 Glenwood Ave., E. Orange 
N. J., USAF 

Combustion & Explosives Reasearch, inc Pitts 
burgh, Pa., USAF 

Commercial Controls, 1 Leighton Ave., Rochester, 

Y USAF 

Commercio!l Research 20 Bartlett Ave Detroit 
Mich., USAF 

Commonwealth Engr Co 1771 Springfield St 
Dayton, Ohio, USAF 

Compagnie Des Comptrs Montrouge France 
USAF 

Compagnie Ger De Tel 79 Bivd. Havssmen, 
Paris, France, USAF 

Compco Corp 2251 W. St. Paul Ave Chicago 
itt., USAF 

Computer Control Co 92 Broad St Wellesley 
Mass USAF 

Computer Measurement Co 5457 Cleon Ave., 
N. Hollywood, Calif USAF 


nerease t 


USE COUPON FOR IMMEDIATE REPLY 

‘ease send information on NEW HIGH PRESSURE A. C. MAGNETIC CONTROL ‘\ 
We require New Application Conversion 

Type Three Way Two Way Normally Oper 


' 
' 


Line Size Pressure 
Name Tithe 
Company 

Street 


Cuty 
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A SPECIAL BREED OF CAT... 


are the aircraft parts of today 


...and the divisions of H & B American Machine Co., Convair F-102-A 
Inc. offer you the specialized skills and equipment ~ 
needed to produce these parts on schedule 

and of the highest quality. 


~ 


> 


2 DIVISIONS TO 


Atleft: 
West Coast Division 
Aircraft Parts 


10117-21 Jefferson Bivd 
Culver City, California 





At right: 
Mid-West Division 
Aircraft Parts 


1450 E. 19th Street 
Indianapolis, Indiana 





lilustrated above are typical structural machined 
aircraft parts and assemblies currently being man- 
ufactured in the two divisions. The aircraft divisions 
operate under Air Force approved Quality Control 
) systems. Each division possesses the most up-to- 
date equipment for its specialty including many 
pieces of equipment designed around a particular 








Convair B-58 Boeing B-52 





MERICAN MACHINE Co.. INC. 


General Offices: Prudential Plaza, Chicago 1, Illinois 
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a 
Cornell-Dubilier Electric Corp., 333 Hamilton Bivd = PRRSERERReee 
5. Plainfield, N. J., USAF peees pad ===> = = «& » 
rnell University ithaca, WN. Y USAF 
NACA 
rnell University Medical College, !thace 


rning. floss Works, Walnut St, Corning, | | SWITCHING MANY THERMOCOUPLE 


USAF 


Cortez Gas Co., Clouderoft, N. M USAF 2 

Corvey Engineering, 1737 DeSales St, N.W OR RESISTANCE BULB C/REU/TS : 
Washington, D. C USAF 

Cosden Petroleum, Box 1311, Big Spring, Tex 
USAP. . 

Cory Cérp., 221 N. Lasalle, Chicago, Iil., USAF 

Cosa Corp., 405 Lexington Ave., New York, N. Y Temperature measuring applications are like tracks 
USAF . 
Courter Electrig Products, 440 Sixth St., N.W., Grand in a freight yard—they often need plenty of quick 
Rapids, Mic USAF ”" 
Couriney & Co., Philadelphia, Pa., Novy switching. Achieving both measuring accuracy ¢ d 
Cue, Soeann Inc., 90 Holton St., Danvers, Mass speed — especially with frequent switching re- 
Cramer, R. W. Inc., Miller St., Centerbrook, Cond quires a system well suited to the individual circuit. 
USAF , 

Crane Co., 4100 S. Kedzie Ave., Chicago, Ill Among Thermo Electric's four methods is one best 
USAF t 

Qaner Electronics, 811 Bdylgton St., Boston, Mose suited to your needs. 
USAF 

Credda, inc., 19 W. 26th St., New York, N. Y 
USAF 

Crest Labs Ine 84.11 Rockaway Beoch Bivd QUICK-COUPLING + 
Rackowoy Beach, N. Y USAF 

Crippen-Edich Lobs., 1138 E. North Ave., Baltimore CONNECTOR PANELS 
Md USAF. 

Crosby, Bing Enterprises, 9030 Sunset Bivd Los 
Angeles, Calif., USAF Provide great flexibility for 

Crosby LaBorotories, Box 233 Robbins, Hicksville 
N Y., USAF transferring numerous ther- 

Crouse-Hinds Ca, 1347 Wolf St., Syracuse, N. Y 
USAP 

Crown ww heme N. Broadway, Albuaquer panel use. Many compact 
que M US 

Crucible Steel Co. of America, Oliver Bidg., Pitts shapes and sizes Panel for 
burgh, Pa., USAF 

Cubic Corp., 2841 Canon St., San Diego, Calif 
USAF 

Culligan Soft Water Co., Box 788, Tularoso, N. M 
USAF 

Culligan Woter Cond 1120 10th St Alamogordo 
N. M., USAF 

Cumberland Optical Co 8422 Georgia Ave 
Silver Spring, Md., USAF 

Cund Engr. Corp 80 5S. VYine St Meriden, Conr 
USAF 

Curtin, W. H. Co., Box 118, Houston, Tex., USAF 

Curtis Automotive, Vondolia, Ohio, USAF 

Curtis Helene Industries 4401 W North Ave 
Chicago, Iil., USAF 

Curtis Laboratories 2718 Griffith Pk Blvd los 
Angeles, Calif USAF 

Curtiss-Wright Corp Passaic & S$. Main, Wood 
Ridge, N. J., USAF 

Cushing & Nevell, 101 Park Ave., New York, N. Y 
USAF 

Custom Scientific Co 1000 S. Main St Daytor 
Ohio, USAF 

Cutler-Hammer, inc 804 Plum St., Cincinnati 
Ohio, USAF 
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mocouples — ideal for patch 








48 thermocouples and 16 

pyrometers measures only 

13% %« 7%". Polarized 

plugs and jacks of standard thermocouple materials 
have long-wiping surfaces and spring loaded contacts 
for good electrical connections. 


ee 


4 ROTARY SELECTOR SWITCH 


For quick checking or switching of 
thermocouples or resistance bulbs 
“Shorting-type” switches designed 
for flush panel or wall mounting. 
Contacts and wipers of same silver 
alloy. Three models have OFF to 6, 
12 and 24 points. 


D 


KEY SWITCHES > 
Provide a choice of connecting many 
sensing elements to one instrument or 


D. K. Mfg. Co., 5059 S. Kedzie, Chicago " 
USAF 

Dale Products Inc., Box 8117, Albuquerque, N. M 
USAF 

Dale Sales, 2508 W. Sixth St., Los Angeles, Calif 
USAF 

Dalis. H. L. Inmc., 175 Varick St... New York, N. Y 
USAF 

Daimo Victor Co., 1414 El Camino Real, San Carlos 
Calif USAF 

Doniels, C. ®. Inc., Daniels, Md., USAF 

Dartmouth College, Hanover, N. H., USAF 

Dato Processing Center, 150 Transit Tower, San 
Antono, Tex., USAF 

Datamatic Corp., 151 Needham St., Newton High 
lands Mass., USAF 

Dovies Lobs 4705 Queensbury Rd River 
dale, Md., USAF 

Davis Bulletin Co., Buffalo, N. Y., USAF 

Dovis Refrigeration Co., 120 Tupper St., Buffalo 
N. Y., USAF 

Davis, Ward. D., Fairlawn, N. J., USAF 

Daystrom, inc., Archbold, Pa. USAF 

Deyton Aviation Radio and Equipment Co Box 
167, Vandalia, Ohio, USAF. 

Dayton Frozen Foods, 62 Eaker St., Dayton, Ohio 
USAF 

Dayton Instr., Inc., 404 Winston Ave., Dayton, Ohio 
USAF 

Dayton Mfg, Co 17 Front St Dayton, Ohic 
USAF 

Deyton Rubber Cc 2342 W. Riverview Ave 
Dayton, Ohio, USAF 

Dayton Sofwater Co 1288 McCook St Day tor 
Ohio, USAF 

Dayton Sound Assoc 1357 Philadelphia Dr 
Dayton, Ohio, USAF 

Daytrol Cor, Box 566, Dayton, Ohio, USAF 

Debee! Richardsor Water St Springfield, Moss 
USAF 6::° 

Decode instr. Co., Maple Ave., Caldwell, N. J Seebteaaeastl 
USAF 


transferring sensing elements from 
one type of instrument to another. 


Locking or non-locking construction. 


PUSH-BUTTON SWITCHES 
For on-off checking of temperatures a 
from many points or averaging any 








number of temperatures on one indicator. 
| 12-72 points for push buttons 
ingle Case Construction | : 
Single Consiry | 12-144 for keys. 

Connector Panels No. 23-C 
Write for Bulletins | Rotary Switches No. 24-100-C 

Key and Push-Button Switches No. 24-1-C 


Thermo Electric 6.5 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Ontario 
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TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 


FROM 


FY i-fej ii. 





RECORDING METHOD USED IN SANBORN DIRECT 


tion. Error as a function of deflection then becomes 


WRITERS, AND A REVIEW OF THEORETICAL AND 


ACTUAL ERROR FACTORS 
Theoretical Corrected Corrected 


Figure 1 shows the basic scheme by which Sanborn D mms Radians Error « Error 6 Error in mms 


oscillographic recording galvanometers produce graphi 


records of electrical signal values. If the rapid deflection 10 10 0033 0 0 
action of the heated ribbon tip stylus is visualized when 15 15 .0075 004 06 
current flows in the coil, it can be seen that a straight line - 0133 010 20 
at right angles to the chart length is recorded on the chart, 
at the point where the chart is drawn over a knife edge 


The trace, therefore, is a true rectangular co-ordinate graph 


of this is essentially a process of expressing coil 
When the recording system is calibrated, that calibr 
for atylus) deflection angles in terms of distances on a chart 
. tion is often made on the basis of a one centimeter deflection 
the trigonometry of the situation (Fig. 2) must be examined 
from the chart center, or by means of a two centimeter d 
to ascertain the accuracy of the method. Initially ind ' 
flection startin one centimeter below chart center and 
when @ is small, the tangent and the angle are almost equal . ; ' ' 
finishing one centimeter above chart center n either ‘ 
numerically The expression UD iN tan @ can, therefore . 
the deflection at one centimeter from chart center is a 
be rewritten D Ké (approx lo the extent this latter 
m= the standard, and. therefore, is without error The 
expression is true, deflection distances (rather than deflection 
going table « erelore vw corrected by subtract 
angle ire an accurate 
from each the error terms to show the error 


1G measure of signal val 
= 4 : expected in actual use. The final column in the t 
an 7] ves. Kut to determing 


i vA!) this error in mms 


the extent of error re 
sulting from using this Since the wtive length of the stylus increases 


approximation, the fol increases, deflection D increases more rapidly than 





lowing data have been positive error terms in the series expansion bear this out 
calculated*, using a the error terms would occur as predicted only if the 

chart width of > mm nometer produced deflections exactly proportional 

either side of zero ('D currents (that is, ideal spring properties in the torsion ro 
in Fig. 2) and effective ind uniformity of magnetic field Pole tips in Sanborn 
stylus length of 100 galvanometers are proportioned so that in maximum defle« 
min KK" in Fig. 2) in tions, galvanometer sensitivity decreases slightly, the com 
the series expansion pensation resulting in actual linearity better than that 


for the tangent fun predicted in the table 


discussion of fixed length «+ lesign parameter 
viained in an article by Dr irthur Miller Sanborr 


Sanborn RIGHT ANGLE. Copies are available on 
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Systems 


RECOGNIZE A“150" RECORD 
BY THESE THREE FEATURES... 


1% Linearity Rectanguler Permanent 
Coordinates Inkless Treces 
resulting from 


use of current feed . « « save analysis made by hot + 7“ 
ingeable 


plug 


bock Driver Amp! time, simplify inter nichrome ribbon tip 
re amp! flers 


fier in each channel pretation ond cor of stylus on heot 
high torque galvo relation of mult sensitive Sanborn arate ord Sup 
nometers of new channel records. No Permapoper. Clear entar Instr 

shorted « me waveform curvature, smudge-pr ‘ ; ; 
design. « | current negative time lines, traces that cle y er 
of | ma develops etc reveo! minvie sig 
2 dyne m nal changes. 

torque, sensitivity is 

10 ma/cm deflec- 

tion. 


175 Wyman Street, Walthom 54, Moss. | 
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Deerfield Construction Co., 631 Hervey St., Utica, 
N. Y., USAF 

DeFlorez Co 116 E 30th St., New York, N. Y., 
USAF 

Del Mar Eng. Lab 2322 Sawtelle Bivd., Los 
Angeles, Calif., USAF 

Delphos Machine & Tool, 3901 Delphos Ave., 
Dayton, Ohio, USAF 

Delta Steel Bidg. Co Box 10193, Dallas, Tex., 
USAF 

De Mornay-Bonardi, inc 780 S. Arroyo Pkwy., 
Pasadena, Calif., USAF 

Den Hartog, J. P., 64 Fairbanks Ave., Cambridge 
Mass USAF 

Denison Eng. Co 1160 Dublin Rd.. Columbus, Ohio 
JSAF 

Denver Fire Clay Co., 1309 Texas St., El Paso. Tex., 
USAF 

Denver Research institute, Denver, Colo USAF 

Deoude Delft Optis, Delft, Holland, USAF 

Depouw University, Greencastle, ind., USAF 

Designers for Industry, 2915 Detroit St. Cleveland, 
Ohio, USAF 

Detectolab, inc 6544 WN. Sheridan Rd., Chicago, 
iit., USAF 

Development Engineering Co., 7 Cross St., Norwolk, 
Conn., USAF 

De Vry Corp., 1111 Armitage Ave., Chicago, IIL, 
USAF 

Devtron Engineering, Dayton, Ohio, USAF 

Dewey Almy Chemical Co., 62 Whittemore Ave., 
Cambridge, Mass., USAF 

Diamond instrument Co., 7 North Ave., Wakefield 
Moss., USAF 

Diamond Tool & Die Co., 404 Winston Ave 
Dayton, Ohio, USAF 

Diemond Tool Research Co. Inc., 380 Second Ave 
New York, N. Y., USAF 

Dictograph Prods., Inc., 4525 149th St., Jamaica 
N. Y., USAF 

Dictograph Sales, 11 W. 42nd St., New York, N. Y., 
USAF 

Dielectric Co., 125 Virginia Ave., Jersey City, N. J 
USAF 

Die Supply Co., 5349 St. Clair St., Cleveland Ohio 
USAF 

Dillaby Fireproofing 242 Bent St Cambridge 
Moss., USAF 

Dittmore-Frimuth Co 2517 €. Norwich St Mil 
wavkee, Wisc USAF 

Documentation, tne 2521 Conn. Ave. N.W., 
Washington, D. C., USAF 

Dodco, Inc., Blawenburg, N. J., USAF 

Doeloam, inc., 56 Elmwood St., W. Newtor 
USAF 

Doman Helicopters, Inc., Box 603, Danbury 
USAF 

Don Delp < ymbus, OF USAF 

Donalds< ( j St. Paul, Ming USAF 

Donner Scientific ¢ 2829 Seventh St., Berkeley 
Calif USAF 

Dorne & Margolir ' 30 Sylvester St West 
bury, N. Y., USAF 

Dor-O-Matic, 7350 W. Wilson, Chicago Ill, USAF 
Dorsey Trailers, Elba, Ala., USAF 

Douglas Aircraft Co., 827 Laphan, El Segundo 
c f USAF Novy 

Douglos Microwave, 338 E. 95th St, New York 
N. Y., USAF 

Douglass, J 
Ohio, USAF 
Dow Chemical C 100 Main St., Midland, Mict 
USAF 

Dow Corning Corp 592 Saginaw Rd Midland 
Mich USAF 

Dra Corp., 4801 Prospect Ave., Cleveland, Ohio 
USAF 

Drexel Institute of Technology J2nd & Chestnut 
St., Philadelphia, Pa., USAF 

Drybok Corp., 67 Frederick St., Binghamton, N. Y 
USAF 

Dryden, Charles E., Ohio State Univ., Columby 
Ohio, USAF 

Dryomatic Corp 812 N. Fairfax St Alexandria 
Va., USAF 

Duke University, Durham, N. C USAF, Navy 

Dumont, Allen 6 Laboratories 750 Bloomfield 
Ave., Clifton, N. J., USAF 

Dunber Kapple inc South St. & Western Ave 
Geneva, I! USAF 

Dunlap Associates, 10 E. 49th St.,. New York, N. Y 
USAF 

Dunlop and Associates, 429 Atlantic St., Stamford 
Conr USAF, Novy 

Duntley, $. Q., 1475 Virginia Way, La Jolla, Calif 
USAF 

Du Pont, Ej. De Nemours, Inc 10th & Market 
Sts Wilmington, Del., USAF 

Durecote Corp., Ravenna, Ohio, USAF 

Duval Marine Co., 917 Main St., Jacksonville, Fia., 
USAF 

Dyna- Empire Inc 1075 Stewort Ave Garden 
City, N. Y., USAF 

Dynalysis Development Lobs., 11941 Wilshire Bivd 
Los Angeles, Calif.. USAF 

Dynamotic Corp., Kenosha, Wisc., USAF 

Dynamic Devices, Inc 125 Sunrise Place Dayton, 
Ohio, USAF 

Dynamic Electronics 73.39 Woodhaven Bivd., 
Forest Hills N. Y., USAF 

Dynamic instrument Co 28 Carleton St., Cam- 
bridge, Mass., USAF 
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Reliable Packaged Power 


i * 


SILVERCEL 
BATTERIES 


1/10 Ampere hour to 300 Yardney SILVERCEL™ helicopter battery 
Ampere hours and larger weighing under 10 pounds. 





for 


INSTRUMENTATION 
TELEMETERING 

SERVO CONTROLS 

MISSILE GUIDANCE 

MISSILE POWER SYSTEMS 
TARGET DRONES 

MANY OTHER APPLICATIONS 


Yardney SILVERCEL™ emergency 
battery for aircraft communications 


Wherever weight, space and severe current drains are critical factors 
Yardney SILVERCEL® Batteries will solve your power problems! Small, light- 
weight, these power-packed batteries have surpassed stringent requirements 
of Spec MIL-E-5272A 


More than 200,000 Yardney silver-zinc cells bought and used by the U. $ 
Navy alone! 


We can assemble batteries of any size, of any capacity to your specifica- 
tions . from advanced-design, test-proved cell models ranging from 0.1 AH 
to 300 AH, or specially-built models of much larger capacity 


For your medium and low rate applications, ask about the RZgeutay ae Aaa 


our new silver-cadmium battery! 


And to solve your power problems or for assistance in checking your 
battery requirements please contact our Applications Engineering Depart- 
ment (AED) for Free consultation service. 





Patents pending ond FREE TECHNICAL BROCHURE 
granted throughout 
the world containing data on our complete line of 


Yardney SILVERCEL® and Yardney 
SILCAD®* batteries. Write today 








*Trade Mark 
©1957 Yardney Electric Corp 


YARDNEY ELECTRIC 
CORPORATION 


“Pioneers in Compact Power’ 


40 Leonard Street, New York 13, N. Y. 
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taking the 
question marks 
out of tomorrow! 


r organizauvions 


search to help industry find vital answers to tomorrow’s 


tions Finding the answers’’ may involve a single en 


study a complete 


gram or advanced area studies in new 


Extensive facilities enable us to undertake complete 


from research through development, 
cation 

\ letter or phone call can determine 

whether 


our varied experience can help you erase some 


question marks that are facing you 
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install, All-metal « 
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SEARCH 


are better equipped than Allied Re- 
ques 
gineering 
analytical and experimental research pro- 
fields of technology 


programs 


at no oblig 


of the 


ation 


ibrat 
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RESEARCH, ENGINEERING AND DEVELOPMENT SERVICES IN THESE 
IMPORTANT AREAS: 

@ Acroclasticity and Structural Dynamics 

@ Theoretical and Applied Aerody 
Aircraft Operations 


namics 


Atomic Weapons Effects 
Guided Missile 
Applied Mechanics and Thermo-elasticity 
Vibration 


. 
° 
- Studies 
a 

e Analysis and Testing 

@ Custom Vibration Isolation 

@ Physics Research 

@ Physical Chemistry 

@ Instrumentation and Systems Engineering 
- 


Specialized Mechanical Design 
FOR FULL INFORMATION, PHONE OR WRITE: 


ALLIED RESEARCH ASSOCIATES, INC. 


RESEARCH + ENGINEERING + DEVELOPMENT 
Street, B: Massachu m 77-2434 


tests and prototype fabri- 


13 Leon 


ts, GArni 


OPEN NOW 


challenging positions for engineers and scientists 


THESE ADVANCED-CONCEPT PRODUCTS 


ck mount. Omni-directional 


Save pace, easy to 
cy plasti 
m-design 
ting thes 


rs are easily ma- , 
urnished in sizes 
ing shapes « and 
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Eagle Electric Co., 1219 Forrest 
Ala., USAF 
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USAF 
Earle Francis Labs Peekskill N. Y 
East Coast Aeronautical Inc 10 
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KEARFOTT 
ANALOG-TO-DIGITAL 
CONVERTERS 
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TRANSLATE SHAFT ROTATION 
INTO ELECTRICAL AND VISUAL 
DIGITAL FORM 


KEARFOTT DIRECT DRIVE ADAC 
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E"lexible minds 
to rmeet 
the challenge 


At J. A. Maurer, inc., the highest order of 
Creative thought is demonstrated in a long ixistory 
of outstanding accomplishment. 

FOR INDUSTRY — ). A. Maurer, inc. designed the 
first successful high-fidelity 16mm motion picture 
sound recorder and the first cameras specifically 
intended to meet the special problems 

of 16mm cinematography. Today, advanced and 
improved by Maurer engineers, this equipment 
represents the highest standard of industry. 

FOR THE ARMED FORCES — J. A. Maurer, Inc. pio- 
neered in the development of the small, lightweight 
70mm aerial reconnaissance camera. High on the 
list of accomplishment, too, is the unique Airborne 
Rapid Processing System and other systems com- 
prising integral photography, rapid processing and 
immediate viewing. J. A. Maurer, Inc. has also de- 
signed and produced recording and instrumentation 
cameras, laboratory and field-type equipment for 
conventional and rapid film processing, and equip- 
ment for printing of duplicates on film and paper. 
in meeting these challenges, J. A. Maurer, Inc. 
Bs distinguished position in the area 

of photographic and electronic systems. 


moc. 2701 3 SRT, Lon AHO CY 1 


oe Vener 
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Static “/estiug MADE EASY 
WITH ACCURATE RESULTS >-- 


% The Hydraulic Load Maintainer is capable of receiving a con- 
stant hydraulic pressure supply and redistributing it to ten separate 
outlet channels. In this operation each channel may have its own 
specified pressure. The unit allows all ten pressures to be increased 
or decreased simultaneously and in exactly the same ratio. Each 
pressure channel is self regulating and AUTOMATICALLY ADJUSTS 
TO LOAD DEMAND. 


Two or more units may be coupled together. This feature makes it 
possible to provide as many different and perfectly synchronized 
pressures as the air frame and air craft components to be tested 
demand. An easily read scale and pointer indicates the percentage 
of maximum preset pressures being delivered. 


This unit which can be bought or leased, has 
found ready acceptance in the aircraft and re- 
lated industries. Write for brochure giving full 
details of construction together with operating 
features. Find out how valuable this unit can be 
in your service. 


MARGINATOR COMPANY 


1121 West Magnolia, Burbank, California 
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Emerson-Cummings Co., 869 Washington St, 
Canton, Mass., USAF 

Emerson Electric Mfg. Co., 8100 Florissant St, St 
Lovis, Mo., USAF 

Emerson Radio- Phonograph 14th & Coles 5ts., 
Jersey City, N. J USAF 

Emery, V. W., USAF 

Emmanuel Mission Col., Berien Sp., Mich., USAF 

Empire Devices, 4311 Mayfield Rd Cleveland, 
Ohio, USAF 

Empire Laboratories, 3825 Bell Bivd., Bayside, N. Y., 
USAF 

Empire Metal Co., 820 E. Woter St., Syracuse, N. Y 
USAF 

Engelhard, Chas. Inc., 85 Passaic Ave., E. Nework, 
N. J., USAF 

Engineered Magnetics 11812 Teale St Culver 
City, Calif., USAF 

Engineering Science, 215 Montague St Brooklyn 
N. Y., USAF 

Engineering Research Assoc 1902 W. Minnehaha 
Ave., St. Paul, Minn., USAF 

Engineering Specialties, 7706 Shawnee Run Rd., 
Madeira, Ohio, USAF 

Engis Equipment Co., 43! S$. Dearborn St., Chicago, 
Th USAF 

Enthone, Inc., 442 Elm St.. New Hoven, Conn., 
USAF 

Epic, Inc 154 WNassou St New York, N. Y¥Y,, 
USAF 

Epley Laborotories 12 Sheffield Ave Newport, 
Rr. | USAT 

Epsco, Inc 126 Massachusetts Ave., Boston, Mass., 
USAF 

Erdce Engineering Co Westgate-Official Rd., 
Addison, iti., USAF 

Erie Mfg. Co 4000 5§ Thirteenth Milwaukee, 
W ise USAF 

Escher Wyss ; rich, Switzerland, USAF 
Espey Mfg. Co 2nd St., New York, N. Y,, 
USAF 

Esso Standard O Sist St New York 
N.Y USAF 

Esterline Angus Co., Box 596, Indianapolis, Ind 
USAF 

Establissement Science, Rome, italy, USAF 

Esty, A. E. Machine Tool, Bristol, N. H., USAF 
Ethy! Corp 100 Park Ave New York, WN 
USAF 

Ethy! Corp. Research Laboratories, 1600 W. Eight 
Mile Rd., Detro Mich., USAF 

Evans, John € 2nd & Erie Sts.. Camden N. J 
USAF 

vor Researct [ velooment Cx 250 f 

St., New York USAF 

rated Metal ‘ 606, Ithac 
Engineer y T 
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HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever ' juipmer require FOR MORE INFORMATION « 
therma nditionir neral Electri General Elects 
specialty heatin nment can hels Indus 


G.E 


tion MM22 


Please send me new bulletin GEA-6285 
G-E Specialty Heating Equipment 


for immediate project 


“ Nom 
of 

_ USAF. = Position 
Sedkae, 2: We, tne, 2006 Gensel Ate. Cobban LET US ANALYSE YOUR HEATING 
Po., USAF PROBLEM; a General Electric specialty 
Federal Aircraft Works, 3456 N. Mississippi w 

Minneapolis, Minn., USAF heating expert n 
Federal Electric Corp., Clifton, N. J., USAF prompt answ 
Federal Mfg. & Engr. Cors 199.217 Steuben St ’ 

Brookly N.Y USAF 
Federal Security Agency, Federal Bidg., Cincinnati, 

Ohio, USAF 


Federal Sign & Signal, $700 $. Stote $t., Chicago, Progress /s Our Most /mportant Product 


Compeny 


for reference only 


City 


ii., USAF 
Federal Telecommunications Laboratories, 500 Wash 
yton Ave., Nutley, N. J., USAF 


Federal Telephone & Radio Corp., 100 Kingsland 
Rd., Clifte N. J., USAF 


Federated Semi-Conductor Co., 66 Dey St., New 
York, N. Y¥., USAF 
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Feedback Controls Co., 1332 N. Henry St., Alex 
andria, Va., USAF 

Fels Research instittute, Yellow Springs, Ohio, USAF 

Felsenthal Sons, 3500 N. Kedzie Ave Chicago 

Man, with actual Permadized | Ph a 123 W. 57th St.. New York, N. Y 
USAF 

Ferguson Co B14 Ridgely St Balitmore, Md 


Here °s a CaSeC flash free. If you wantto | : Y. Co., Inc., 110 Pleasant St., Maiden 


P en USAF 
know more about the x Ferranti Electric, inc 30 Rockefeller Plazco, New 


York, N. Y., USAF 
Ferrotherm Co., 1981 E. 65th St., Cleveland, Ohio 
USAF 
Ferson Optical Co, Govt. & Cherokee Sts., Ocean 
“| , ‘ ” Springs, Miss., USAF 
. / The I ermadizing Story. Fettere! Machine Co 124 Adams St., Royersford 
° : P AF 
look into: It describes the process, Dg 50 S. Pearl St., Pearl River, N. Y., 
USAF 
Filtron Co., 131-15 Fowler Ave., Flushing, N. Y 
USAF 
Firemold, inc., 125 Riverside Ave., Medford, Mass., 
USAF 
Firestone Tire & Rubber Co., 1200 Firestone Pkwy 
Akron, Ohio, USAF 
Firewell Co., 3685 Broadway, Buffalo, N. Y., USAF 
PERMADIZING # Fireye Corp., 720 Beacon St., Boston, Mass., USAF 


It’s the sample case carried 


by Stillman’s Permadizing 


parts. They're steel-smooth, 


parts, drop me a line. I'll 


have Stillman send you 


you should 


and gives valuable in-use 


information. 


Stillman has the answer... 


Firth Sterling, , 3113 Forbes St., Pittsburgh 
Pa., USAF, 

Fischer , County Line Rd., Hatboro 
Pa., F 

Fisher Governor Co., Marshalltown, lowa, USAF 

Fisher, Oscar, 1000 N. Division St., Peekskill, N. Y 


° USAF 
| man Fisher Scientific Co., 2850 S. Jefferson Ave., St 
Lovis, Mo., USAF 


Fitzpatrick, W. J. Co 1001 Washington Bivd., 


4 Chicago, Il!., USAF 
j Flader, Frederick, 583 Division St., N. Tonewondea 
e N. Y., USAF 
Fletcher Aviation, Rosemead, Calif., USAF 
Flexible Tubing Corp., Guilford, Conn., USAF 
Flexifirm Products Co., 2300 Chico Ave., El Monte 
Calif., 
Flexonics , 1315 S. Third Ave., Maywood, 
WL, 
Flight Equip. & Eng. Corp., Miami Internatl. Air 
port, Miami, Fla., USAF 
Culver City, California Flight Refueling, Inc., Friendship Airport, Balti 
more, Md., USAF 
93525 Lorain Road, = — Engineering, Box 1-F, Richmond 
Flintkote 30 Rockefeller Plaza, New York 


5811 Marilyn Avenue, 


Cleveland 26, Ohio 
Bad Kissinger, Ringster, Germany 


i Card 
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Florida State University, Tallahasee, Fia., USAF 
Fiuidmotive Corp., Huntington Station, N. Y 
USAF 
Fluidyne Engr. Corp., 425 N. Seventh St., Minnea 
polis, Minn., USAF 
Fluke, John Eng., 116 Woodbury Ave., Springdale 
Conn., USAF 
Fogarty Electric Co., 946 Blair Ave., Cincinnati, 
Ohio, USAF 
Fonda Gage Corp., 163 Myrtle Ave Stamford, 
Conn USAF 
Food Machine & Chemical Corp., 333 W. Julian St 
San Jose, Calif., USAF 
Fordham University, New York, N. Y USAF 
Forest Products Laboratory, NACA 
Forneys Stores, 1526 W. 3rd St., Dayton, Ohio 
USAF 
, Forschung Institute, Stuttgart, Germany, USAF 
N le Ft ore Radio papteaton, 904 Broadway, Al 
a> «Wee any, N. Y., USAF 
ew x Fosdick Glass, 4301 N. Main St Dayton, Ohio 
FIXED PITCH METAL tgs po USAF 
. = our Wheel Drive, Clintonville, Wisc USAF 
CAA approved up to 165 hp. a Fox, Dan W. Co 804 Park Ave Utica, N. Y 
= USAF 
FIXED PITCH woop f Fram Corp., Runford P. O., Providence, R. |., USAF 
: | Francis Associates, Marion, Moss., USAF 
CAA approved up to 225 hp. < Franklin Glass Corp., Butler, Pa., USAF 


Franklin Electronics Co., Bridgeport, Pa., USAF 


— 
TEST CLUBS a Franklin Institute, Benj. Franklin Parkway, Phile., 
‘ef . Pa., USAF, NACA 
up to 3000 hp. . 7 Frederick, Carl, Snyder, N. Y., USAF 
@ ' 
' + Frederick Research Corp 4630 Montomery Ave., 
Get all the facts... ; Bethesda, Ma., USAF 

write for Bulletins and Price Lists. : ' Freed Transformer, 1718 Weirfield St 


Dept. A, Sensenich Corp., Lancaster, Pa. i. N. Y., USAF 
Sensenich PROP SHOP ... Certified Repair Station . Freedman & Freedman, 2262 59th St., Brooklyn, 
for ali makes fixed pitch metal or weed prepetiers a N. Y., USAF 


Sensenich, Beech and Hartzell controtiab Mag- : French Mill Supply, 133 N. Genesee St., Utica, N. Y 
naflux, etching, anodizing and plat service available. y USAF 

Service Hangar on Lancaster wnicipal Airpert. x a 

Approved Propetier Repair Station 3526. Unlimited ey Fresno State College, Fresno, Calif., USAF 


Cee Vane Se Friden Calculator, 132 Blandina St., Utica, N. Y., 
USAF 


Brooklyn, 


Friedman, Morris D., 2 Pine St., W. Concord, Mass 
USAF 


Frietag, R. H. Mfg. Co., 1004-1 Grant St., Akron, 
Ohio, USAF 


Fruengel Frank inc 2728 Fernclif Ave Dayton 
Ohio, USAF 


Fuller, H. J. Co 1371 W. 3rd Ave., Columbus, 
Ohio, USAF 


Fulmer Research Institute, Stoges Poges, Buckingham 
Englond, USAF 
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G Wickes CONTROL FACILITIES 


© G Electronics Corp., 305 Dollos St., Albvaverave FOR AIRPORT NEEDS 


N. M., USAF 

Gabriel Co., Inc., 1148 Euclid St., Cleveland, Ohio 
USAF 

Gabriel Co 135 Crescent Rd., Needham Heights 
Mass USAF 

Gaertner Scientific Co 1201 Wrightwood Ave 
Chicago, I! USAF 

Gallant, inc., 42 Franklin St., Boston, Moss., USAF 

Gallowoy, G. W. Co., 25 N. Fourth St., Arcadia 
Calif, USAF 

Galvin Mfg. Co., Winchester, Mass., USAF 

Gardner, F. B., 1780 Menaul Bivd., Albuquerque 
N. M., USAF 

Garland Crane 1814 American Ave Long 
Beach, Calif 

Gorrett AiResearch Sepulveda Bivd., Los An 
geles, Calif., USAF 

Garrett Corp., 402 S. 36th St., Phoenix, Ariz., USAF 

Garrett, Geo. Co., Inc., D & Tioga Sts., Philadel 
deiphia, Pa., USAF 

Gates Engineering Co., Wilmington, Del., USAF 

Gotes Radio Co 123 Hampshire St., Quincy, til 
USAF 

Geveco Labs., Inc 2 East End Ave., New York 
N. Y., USAF 

Gayston Engineering, 1225 Ray St., Dayton, Ohio 
USAF 

Geor Grinding, USAF 

yebleein, Dr. Hans, Wetzel Strasse 2A, Hambur< 
Germany, USAF 

General American Transportation Co 
Salle St., Chicago, Ill., USAF 

Gen. Aniline Ansco, 405 Lexington Ave., New York 
N. Y., USAF 

Ger Aniline Film, 40 Charles St Binghamtor 
N.Y USAF 

General Cable Co 353 Marietta N.W Atlanta 
Ga USAF 

jeneral Ceramics Corp., Crows Mill Rd, Keashey 
N. J., USAF 

General Communications Co 530 Commonwealth 
Ave., Boston, Mass USAF 

General Development Corp., Box 241, Elkto: Md 
USAF 

General Electric Co 1 River Road, Schenectady 
N.Y USAF 

General Electronics Laboratory, Inc 18 Ames St 
Cambridge, Mass., USAF 

General Hermetic Seal Co., 99 E. Hawthorne Ave 
Valley Stream, N. Y., USAF 

General Millis, inc., 1620 Central Ave., Minneapolis 
Minn USAF, Novy 

jeneral Motors Cor; General Motors Bidg be 
troit, Mich USAF 

General Nuclear Corp 550 Fifth Ave... New York 
N.Y USAF 

General Precisio Laboratories, Inc 63 Bedford 
Rd., Pleasantville, N. Y USAF 

General Radio ¢ 275 Massachusetts Ave C 
bridge, Moss USAF 

jeneral RF Fittings Co 702 Beacon St 

Mass USAF 

seneral Railway Signal Co., 801 West Ave. Roch 
ester, N. Y., USAF 

peneral Research Co., 407 Commercial St, Beverly 
Hills, Colif., USAF 

jeneral Textile M 450 Seventh Ave., New York 
N. Y., USAF 

yeneral Tire & Rubber Co., Garfield St., Wabast 
Ind USAF o o . 

Genescc ne 3 c 

jenesco, Inc, 2233 Federal Ave, Lox Angeles SAFER...SURER Landing Operations With 
penesee Radio Parts, 2550 Delaware Ave., Buffa 


Shy i WICKES NEW MOBILE RUNWAY CONTROL UNIT 


3e0 Science, Inc., Washington Grove, M« 

George Washington University, 2029 G 
Washington, D. C USAF 

peorgetown University, 37th & O St. N.W 
ston, D. C.. USAF 
rgia_ =sinstitute of Technology Atloa 





Resear Institute Atla 


Conr JSAF 


Corneliso Ave 








846 Mississippi Ave., | @ Complete, self-contained communication 


WICKES 
INVITES YOUR INQUIRIES 


8 E. Green St., Pasadena controls 


Mesta, Calif., USAF @ Rugged, lightweight construction 


ment Ave Daytor 


@ Assures greater pilot confidence Submit your specifications for 


installation recommendations 


@ Custom-engineered to military also write for new brochure 
describing Wickes complete line 


specifications of custom and standard airport 


tower control units 


@ Adaptable to specific installation needs 




















USAF 
5, McBe 2901 Los Felli 


Anele c 


as Fibers = ; adise Ave Toledo 

Dhio USAF. aie b “UW ick ea ENGINEERING AND CONSTRUCTION COMPANY 
dale pa! Oil Medt orc of Charles 

wn, Mass., USAF Established 1920 


be Hoist Co Mer i Lane & Queen St., Phila 
jelphic, Pa., USAF 12th Street and Ferry Avenve Camden 4, New Jersey 
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The development and production of sub-miniature p 

cision gyroscopic type instruments are exacting problems. * 
These problems can only be solved by combining the skills 
of creative, seasoned research development and produc- 
tion engineers within the framework of an organization 
long experienced in’ the problems of precision instru- 


mentation. 


Important example of U. S. Time’s present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate gyros. More than seven thou- 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, autopilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 


a 


ACTUAL SIZE : _ 
— engaged in research, design and development of miniature 


U.S. Time’s new enlarged research staff and facilities are 


precision instruments—instruments to withstand and 
INCH 


DIAMETER perform under the severe environment of supersonic air- 
7 


craft and missile flight. 


We invite inquiries in the following fields of precision 
FAL 
INCHES 
LONG 


instrumentation: 


STABLE PLATFORMS + FLOATED INTEGRATING 

GYROS +« ACCELEROMETERS + RATE GYROS + TWO 

AXIS GYROS * DAMPER SYSTEMS «+ INERTIAL 
WEIGHS 1/2 ; INSTRUMENTATION « GUIDANCE SUS-SYSTE 
ONLY OUNCES rs 


precision built by U.S.TIME CORP 


THE UNITED STATES TIME CORPORATION 


World's largest manufacturer of watches and mechanical time fuses 


Sales Offices: 500 Fifth Avenue, New York « 346 Tejon Place, Palos Verdes, California. 
Plants: Middlebury and Waterbury, Conn., Little Rock, Ark., Abilene, Tex., Dundee, Scot. 
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Glebe Tailoring Co., 205 W. Fourth St., Cincinnati 
Ohio, USAF 

Globe Union Central Laboratory, 900 E. Keefe Ave., 
Milwaukee, Wisc, USAF 

Globe Wernicke Co., 802 Rhode Island Ave., Wash 
ington, D. C., USAF 

Golden Bear Oj! Co Box 446, Oildale, Callif., 
USAF 

Goldmuntz Lt. Tech. Grp., New York, N. Y., USAF 
Goilwynne Chemicals, 420 Lexington Ave New 
York, N. Y USAF 

Goodrich, 8. F. Co., 300 S. Main St., Akron, Ohio, 
USAF 

Goodyear Aircraft Corp., Akron Airport, Akron, O 
USAF, Novy 

Goodyear Tire & Rubber Co., 1144 E. Market St 
Akron, Ohio, USAF 

Gordon Enterprises, 5362 N. Cohvengo Bivd., N 
Hollywood, Calif., USAF 

Gossiger, G. H. Machine Co., Bacon & McDonough 
Sts Dayton, Ohio, USAF 

Gouvld-National Botteries, 35 Neoga St Depew, 
N. Y., USAF 

Grofiex, inc 154 Clorissa St Rochester, N. Y., 
USAF 

Gramatem instr. Co., 59 Main St., White Plains, 
N. Y., USAF 

Gran, Dr. Joseph, Nuremberg, Germany, USAF 
Grand Central Aircraft Co., Santa Barbara, Callif., 
USAF 

Grand Central Airport, 1310 Airway Dr., Glendale, 
Calif., USAF 

Groson Stadler, 106 Hampshire St Cambridge 
Mass., USAF 

Grey & Huleguord, inc 930 Hancock Ave Los 
Angeles, Colif 

Gray co 15th St., N.W., Washington 


Electric 327 N West St Syracuse 
USAF 

Great American industries Co., 70 Britannia St., 
Meriden, Conn USAF 

Great Lakes Mfg. Co., 1046 E. 134th St., Cleveland 
Ohio, USAF 

Greenbelt Construction Co., 23 S. A St., Pensacola 
Fia., USAF 

Greenleaf Co 7814 Maplewood Ct St 
Lovis, Mo 

Greer Hydraulics International Airport 
Jamaica, N. Y 

Greory, John S. Co., 152 E. Glenarm St., Pasadena 
Calif., USAF 

Greiner, E. Co., 22 N. Moore St., New York, N. Y 
USAF 

Grice Radio & Electric Co., 300 E. Wriht St, Pense 
cola, Fla., USAF 

Grieve-Hendry Co., 1401-17 W. Carroll Ave. Chi 
cago, Ill., USAF 

Griffin Key Construction Co., 931 N McDough St 
Montgomery, Ala., USAF 

Grimes Mig. Co., 515 N. Russell St., Urbana, Ohio 
USAF 

Griscom-Russell Co., Massillon, Ohio, USAF 

Grove Controls, inc., 6529 Hollis St, Emeryville 
Calif., USAF 

Grunon, F. Schultz, inst. for Machaoniks, Aachen 
Germany, USAF 

Guardian Elec. Mfg. Co 1621 W. Walnut St 
Chicago, Ill., USAF 

Guardite Corp., 9535 S. Cottage Grove, Chicago 
i USAF 

Guideman Construction & Eng. Co., 5063 Ocotillo 
Lane, El Paso, Tex., USAF 

Gulton Mfg. Corp 212 Durhom Ave., Metchen, 
N. J., USAF 


H 


Hockensack Cable, 110 Orchard St., Hackensack 
N. J USA 

Hagen Corp 323 Fourth Ave Pittsburgh, Po 
USAF 

Holl, E. M. Const. Co., Box 5068, Pensacola, Fic 
USAF 

Haller Raymond Brown, Box 342, State College 
Pa., USAF 

Hallicrafters Co Fifth & Kostner Ave, Chicago 
ill., USAF 

Haloid Co., 282 Hollenback St., Rochester, N. Y 
USAF 

Hamilton Standard Division, 362 S$. Main St., Hart 
ford, Cons USAF 

Hamilton Watch Co., Columbia Ave., Lancaster, Po 
USAF 

Hammarlund Mfg. Co., 460 W. 34th St... New York 
N. Y., USAF 

Hanagen Construction Co., Bloomfield Ave., Urbana 
Ohio, USAF 

Hancock Electronics, 2553 Middlefield Rd. Redwood 
City, Calif., USAF 

Handy & Harmen, 82 Fulton St., New York, N. Y 
USAF 

Honson-Goril!- Briar Ine 1 Continental Hill, Gier 
Cove. N. Y USAF 

Horbold. &. H 5115 Pine St., Philadelphia, Pa 
JSAF 

Hardie Mfg. ¢ Mechanic $t., Hudson, Mich., USAF 

Hardinge 8 ‘ 1420 College Ave Elmira 
N.Y USAF 

Hardy. Charles, 420 Lexington Ave., New York 
N.Y USAF 

Horper Engineering, 900 Dragon St, Dallas, Tex 
USAF 

Harshaw Chemical Co., 6265 Wieke 5St., Cincinnat 
Ohic USAF 
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for ordnance equipment 


jet engines, aircraft, missiles 


tgewa pe 


save critical materials... 


reduce costly machining .. . 


meet highest quality standards 


Your most critical specifications can be met by Edge 
water Steel Rings—welded or weldless as required by 
the service. Formed accurately by modern methods, 
they are close to finish size as rolled. Weldless rings are 
rolied from solid steel blocks, in diameters from 5 to 
145 inches. Welded rings up to 48 inches in diameter 
are formed from bars extruded or rolled to shape. Both 
types can be made in a great variety of sizes and cross- 
section shapes, as shown below. Being accurate in size 
and cross-section, Edgewater Rings save costly mate- 
rial and machining ume. 


Edgewater Steel Compan 


P. O. Box 478 * Pittsburgh 30, Penna 
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ee HOW TO REDUCE 
ENGINE SAFETY WIRING TIME 


i Save up to $144.00 on every engine safety wired? 
It can be done! It is being done every day in 

major aircraft firms all over the free world. This 
colorful, free brochure tells how. Your labor 

force can give you the same savings. . . 

if you will provide them with Robinson wire 


twisters. . . the original and first quality twisters. 


DON’T WASTE PRECIOUS MAN HOURS 


The time to start cutting your safety wiring 
costs by two thirds is right now. 
This Robinson tool. . . plier, cutter, twister 


combined. . . can and will do the whole job. 


WRITE FOR FREE COPY TODAY 


Write for this fully illustrated brochure to Ralph C. Robinson Co., Inc., 
Dept. WB, 2516 Crosby Way, North Sacramento 15, California 


(ROBINSON 


> tel 
nga Pi Tb 
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ba he FIRST NAME IN WIRE TWISTERS 


* 
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Hiller research is now directed into three broad categories: 
helicopters, ducted fan aircraft, and tilt-wing propelloplanes, 


The Marines’ XROE - 1 collapsible Rotorcycle 


> 


Atomic Age Demands Preparedness... 
MORE MOBILITY 


Never before in history has mobility meant so much to military Hiller Helicopters has one objective in its many research pro- 


planning and tactics. No wonder all the services, particularly grams for the Army, Navy and Air Force: to transform ideas for 
the U. S. Army, look to the air—and VTO*—for the only road better VTO aircraft, capable of widespread practical applica- 


to revolutionary progress. * Vertical Take Off tions, from dreams to reality in the shortest time possible 


Engineers: write for opportunities with an industry HILLER HELICOPTERS 


leader in an ideal California locale. PALO ALTO, CALIFORNIA 
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Hortman Elect. Mig Rocine, Wisc USAF 

Hortzell Industries, inc 1964 Shroyer Ave Piqua, 
Ohio, USAF 

Horvord University, 6 Divinity Ave., Combridge 
Moss., USAF, Navy 

Harvey Reptg. Agency, 51 Pershing St Hartford 
Conn USAF 

Harvey Machine Co., Inc., 19200 S. Western Ave 
Torrance, Calif USAF 

Horvey-Wells Elec. Co., North St., Southbridge 
Moss., USAF 

Hastings Instrument Box 1275, Hampton Va 
USAF 

Hathaway Instrument Co., 1315 S$. Clarkson St., 
Denver, Colo., USAF 

Howks 123 E. Montecito, Sierra Madre, 
Calif 

Hown 3269 Karen Ave., Long Beach, 
Calif 

Haydon , Waterbury, Conn., USAF 

Hayes Aircraft Co., Box 2287, Birminghom, Ala., 
USAF 

Hazeltine Electronics Corp., 58-25 Little Neck Pkwy., 
Little Neck, N. Y., USAF 

Heat Exchangers, Inc., 2003 W. Fulton St., Chicago, 
mW USAF 

Heiland Research Corp., 130 E. Fifth Ave., Denver 
Colo., USAF 

Heinemann Electric Co., Trenton, N. J., USAF 

Heiser, Ruth ®., Valparaiso, Fla., USAF 

Helipot Corp., 916 Meridian St., Pasadena, Calif 
USAF 

Heliderfr, Castelini, 414 W. Ist St., Dayton, Ohio, 
USAF 

Hendrix-McKinley Co., Alamagordo, N. M., USAF 

Henri Russelle Hospital, Paris, France, USAF 

Herback & Rademan, 1204 Arch St., Philadelphia, 
Po USAF 

Hercules Powder Co 120 Montgomery St., San 
Francisco, Calif., USAF 

Herrnfield, Frank, 5880 Blackwelder St., Culver City 
Calif USAF 

Hevi Duty Electric Co., 4212 W. Highland Bivd., 
Milwoukee, Wisc., USAF 

Hewlett-Packard Co., 275 Page Mill Rd., Palo Alto 
Calif USAF 

High Altitude instrument Co., Denver, Colo., USAF 

High Altitude Observatory, Climax, Colo., USAF 

High Voltage Eng. Co., 7 University Lane, Cam 
bridge, Mass USAF 

Hill Elec. Eng. Mfg. Co., New Kingston, Pa., USAF 

Hiller Helicopters, 1350 Willow Drive, Palo Alito, 
Calif., USAF, Navy 

Hillyer Engineering Co New York, N. Y., USAF 

Hi-Pac Corp 385 Hillside Ave Hillside, N. J., 
USAF 

Hirsch, Gustav, Inc 1347 W. Sth Ave., Columbus, 
Ohio, USAF 

Hirschmann, Carl Co 30 Park Ave Manhasset 
N.Y j 

Hobart 1221 Hobart Sa Troy, Ohio, 
USAF 

Hobart College, Geneva, N. Y., USAF 

Hoffman Laboratories, inc Box 2471, Terminal 

Angeles, Calif, USAF 
Corp., 3761 $. Hill $¢., Los Angeles 


Hogan Laboratories, 155 Perry St., New York, N. Y 
USAF 

Hohwieler Rubber Co., 32 W. Bridge St., Morris 
ville, Pa 

Hokkaide ' ’ Sappord Japar usar 

He ys worth A Clifton Heights. Pa USAF 

H ster, NR 1005-07 Reibold Bidg Dayton 
Ohio, USAF 

Holmes & Marver Co Los Angeles, Calif USAF 

Holtzer-Cabot Div., Natl. Pneumatic Co., 125 Amory 
St., Boston, Mass., USAF 

Holyoke Wire & Cable Co., 726 Main St., Holyoke 
Maoss., USAF 

Homelite Corp 4405 Riverdale Ave P+ Chester 
N. Y USAF 

Honeycomb Cx f America 3 Burroughs St 
Bridgeport, Conr USAF 

Electric Co Buficlo & 47th St Niagara 
N. Y., USAF 

oper & McDonald, Andalusia, Ala., USAF 

Hoover Electronics, 3640 Woodland Ave., Baltimore 
Md., USAF 

Horizons, Inc., 2891 E. 79th St., Cleveland, Ohio 
USAF, Navy 

Hosher, Hermar 385 Putnam Ave., Cambridge 
Mass USAF 

Houston Cores Los Angeles, Colif., USAF 

Houston Fearless Ce 11801 W. Olympic Bivd., Los 
Angeles, Calif., USAF 

Houston Tech. Laborotory, 2424 Branard St., Hous 
ton, Tex., USAF 

Hoy Transfer Co., State College, Pa., USAF 

Huber Industries, Inc 4960 Hillside Ave., Cincin 
nati, Ohio, USAF 

Hudson Radio-TV Co., 48 W. 48th St., New York 
N. Y., USAF 

Huggins laboratories, inc 711 Hamilton Ave., 
Menlo Park, Calif, USAF 

Hughes Aircraft Co., Florence Ave. ot Teale, Culver 
City, Calif., USAF 

Hughes Simonson Eng 
Dayton, Ohio, USAF 

Hughes Tool C Culver City, Calif, USAF, Navy 

Hulcher, C. A. C Hampton, Va., USAF 

Humon Relations Research, St. Louis, Mo., USAF 

Humane Associc Hamilton-Trenton Rd, Trenton, 
Ohio, USAF 

Hupp Co., Carlisle, Pa., USAF 

Huppert, K. H. ¢ 6830 S$. Cottage Grove, Chi- 
cogo, ill., USAF 


Co 20 N. McGee St, 
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— FAMILY OF 


< =» SARKES TARZI\AN SSRN 


ee USED ‘ROUND THE WORLD Se 4 


4 7 


<I> M series-100 Volt to 400 Volt PIV -.5 Amp. DC 
<D 1 and LF series-100 Volt to 400 Volt PIV -1.5 to 5 Amps. DC 
<®D N series - 50 Volt to 400 Volt PIV -.5to] Amp. DC 


<4) P series - 50 Volt to 400 Volt PIV -1.5 to 5 Amps. DC 


<5> Q series - 50 Volt to 400 Volt PIV - 7.5 to 15 Amps. DC 

<é> SM series - 800 Volt to 2800 Volt PIV -.325 to 450 Amp. DC 
<7 R series - 50 Volt to 200 Volt PIV - 20 Amps. DC 

<® S series - 50 Volt to 200 Volt PIV - 35 Amps. DC 

<} V series - 50 Volt to 200 Volt PIV -100 Amps. DC 


IN1150 Full Wave Silicon Tube Replacement Rectifier (4 pin base) 
1600 Volt PIV -.75 Amp. DC (Replaces types 80, 82, 83V and 5Z3) 


Write for complete information 


RECTIFIER DIVISION 
arZiann. N. COLLEGE AVE., BLOOMINGTON, IND 


IN CANADA, 700 WESTON #0, 1 | 133 taroer 
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Cilence that ic 
PORTABLE — FLEXIBLE — EXPANDABLE 


Here is jet engine silencing designed to addition of pre-fabricated sections which 
pive the flexibility needed to meet today’s can be installed on the field. 


fast-moving, ever-changing operating con- . ‘ 
Bing of e With over a half century of experience in 


ditions. This new jet silencer can be moved ' ; 
the design and manufacture of silencing 


anywhere at ; ment’s notice. Quickly 
on ere at & moments notk dule equipment, Maxim has brought to the 


tabilized by sturdy hydrauli acks, it 
weg a on solution of this particular problem design 


can be in place and in operation in a mini- ; 
| knowledge second to none in the field. It 


mum of time. will pay you well to get the details from 
Extreme flexibility is made possible by a the Maxim Engineering Department 
variety of transition pieces which allow : 
convenient and efficient fitting to engin 

in various positions: engines in pods, on 

thrust stands, or in the fuselage of a plane 

Equally important today, this unit is so 

designed that it can be expanded to ac- 

commodate future engines of greater ca- 

pacity, engines with greater gas flow and 

greater thrust. This can be done by the 


THE MAXIM SILENCER COMPANY 


Subsidiary of Emhart Manufa turing Company 
115 HOMESTEAD AVE., HARTFORD, CONNECTICUT 
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Hycon Mfg. Co., 2961 E. Colorado St., Pasadena, 
Colif., USAF 

Hydra Power Corp., Pine Court, New Rochelle, N.Y 
USAF 

Hydro-Aire, inc., 3000 Winona Ave., Burbank, Calif 
USAF 

Hyland Machine Co., Dayton, Ohio, USAF 


ideal Electric Co., First & Ook Sts., Mansfield, Ohio 
USAF 

ideal Lab Tool Supply, 3913 Evans Ave., Cheyenne 
Wyo., USAF 

Illinois Institute of Technology, Chicago, Ill., Navy 

Impedance, inc 9 Alon St., Farmingdale, N. Y 
USAF 

imperial College of Science, So. Kensington, London, 
England, USAF 

Indiana Steel Co 405 Elm St Valporiso, ind., 
USAF 

Indiana University, Bloomington, Ind USAF 

Industrial Acoustics Co., New York, N. Y., USAF 

Industrial Control Co., Wyandach, N. Y., USAF 

Industrial Elect. Co., 234 E. Intendencia, Pensacola 
Fla USAF 

Industrial Handling Equip. Co., Cincinnati, Ohio 
USAF 

Industrial Research Labs 2412 Aisaquith St.. Bal 
timore, Md., USAF 

Industrial Scientific Co., 34 W. 33rd St., New York 
N.Y USAF 

Industrial Sound Co 45 Granby St Hartford 
Conn USAF 

Industrial Toxicology, 34th & Chestnut St., Phila 
deiphia, Pa., USAF 

Industrial Welding Co., Burnet Ave., E. Syracuse 
N y 

Inet, Inc Main St., los Angeles, Calif 
USAF 

Ink Well, Alamagordo, N. M., USAF 

Institute For Advanced Study, Olden Lane, Princeton 
N. J., USAF 

Institute of Aeronautical Sciences, 2 E. 64th St 
New York, N. Y USAF 

Inst. Deutschen, Munich, Germany, USAF 

Inst. Di Qisica Dela., Univ. of Palermo, Palermo 
italy, USAF 

Institute of Gos Technology, Chicago, Ill., Navy 

Institute of Industrial Research, Denver, Colo 
USAF 

Inst. Nazionale Di O, Arcetri, Italy, USAF 

Instrument Development Lob., 163 Highland Ave 
Needham, Mass., USAF 

Instruments for industry 150 Glen Cove Rd 
Mineola, N. Y., USAF 

Instrument Soles Co., 6135 Magnolia Ave., River 
side, Calif USAF 

Instrument Service Eng. Co., 1205 Lamar St., Dayton 
Ohio, USAF 

Intercontinental Standard Trading Co., 90 West St 
New York, N. Y., USAF 

Interior Stee! Equip. Co., 825 Harvard Ave., Dayton 
Ohio, USAF 

International Business Machines Corp., 590 Madison 
Ave New York, N. Y USAF 

International Latex Corp Playtex Pork Dover 
Del, USAF 

International Public Opinion, 350 Fifth Ave, New 
York, N. Y USAF 

International Resistance Co 401 WN. Broad 5S 
Philadelphia, Pa.. USAF 

International Telemeter Co., 2000 Stoner Ave... Los 
Angeles, Calif USAF 

International Telephone & Telegraph Co., 3700 £ 
Pontioc St.. Ft. Wayne, Ind., USAF 

Interstate Engineering Corp., 2250 E. imperial Hwy 
El Segundo, Calif, USAF 

Intertype Co., 360 Furman, Brooklyn, N. Y., USAF 

lonics Ine 152 Sixth Se Cambridge Moss 

USAF 

lowe State College, Ames, lowa, USAF, NACA 

Ippolito, James ©o., 401 Concord Ave., New York 
N. Y., USAF 

ving Air Chute Co., 1315 Versailles Ave., Lexing 
tor Ky USAF 

israel, Dr. Hans, Pipinster 12, Aachen, Germany 
USAF 

Israel! Institute of Technical Research, Haifa, lsrcel 
USAF 


J 


J). D. Construction Co 372 Smithfield Ave Pow 
tucket, ®. | 

J. O. Manufacturing Co 8442 Otis St South 
gate, Calif USAF 

Jack Bill Scientific Co 143 So. Cedros Ave 
Solana Beach, Calif., USAF 

Jock & Heintz, inc 17600 Broadway, Cleveland 
Ohio, USAF 

Jackson Byron Co., Pasadena, Coalif., USAF 

Jackson-Moreland, 600 Park Square Bidg.. Bostor 
Moss., USAF 

Jacobi, Kurt, Long island City, N. Y., USAF 

Jacobs Aircraft Eng. Co., 750 Queen St., Pottstows 
Po USAF 

Joeger Watch Co 304 €. 45th SI New York 
N. Y., USAF 

Janke & Co., Inc., 38-44 Railroad Ave., Hackensack 

J., USAF 
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from design through 
production... 


ELECTRONIC 
CONTROLS 


POR AIRCRAFT ANDO MISSILES 


Today some of the toughest 


electronic problems are being solved by 
Thompson's task force of engineers. 
For example: Thompson has designed 
and is manufacturing control sub- 
systems and components for aircraft 
and missiles. Thompson also is a 

leader in development and production 
of countermeasures equipment and 
microwave components. 


MISSILE CONTROLS 
auxiliary power 
supply controls 


AIRCRAFT CONTROLS 
electronic controls 


and components 


You can count on THOMPSON 
Thompson experience, skills and 
facilities—from design through 
production—are ready to go to 
work for you. We're anxious to 
demonstrate that ‘you can count on 
Thompson”’ in the field of electronics. 


ELECTRONICS DIVISION 


'p Thompson Products, /ne. 


2196 CLARKWOOD ROAD «+ CLEVELAND 3,0nio 
Career opportunities available for qualified engineers 
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- Maintenance 
Cost Barriers 
with CEE-BEE 
Specialized 
Aviation Chemicals 


Ou 


CEE-BEE's 1-2-3 exterior cleaning and brighten 
ing method is fast and economical. Stops cor 
rosion. Lasts up to 10 times longer than regular 
polishing methods 


structural repair 


collar savings 


CGEBW BEE 


CEE-BEE's products and methods for desealing 


tanks are GUARANTEED! Res 


> Two major barriers in aircraft maintenance 


are the man hours required to perform a job 
and the “out of service” time of the equipment. 
Cee-Bee aviation chemicals minimize these two 
important cost factors. Field results prove CEE-BEE 
products and methods require less time and 
give superior and long lasting results. 
r engineers and on the job service representatives will 
help you solve your maintenance problems. 
write for free brochure. 


CEE-BEE's hot or cold tank engine 
tually eliminates hand cleaning 
Cleaning stubborn 
and carbon 


leaning vir 
Gives maximur 
sludges 


and resealing integral fuel 


uits show great removes varnishe 


CEE-BEE CHEMICAL CO., INC. 
9520 East CeeBee Drive 
Downey, California 
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nates the necessity for f 
Monutacturers of 

PHASE METERS + NULL DETECTORS «+ 
COMPARATORS * POWER OSCILLATORS 
TUSE VOLTMETERS «+ 


AUTOMATIC HI-POT 
Other Electronic Test Equipment 


IMPEDANCE 
VACUUM 
FREQUENCY STANDARDS 


Write for Brochure 


INDUSTRIAL TEST EQUIPMENT CO 
55 EAST llth ST.. N. Y. 3 -Tel: GR. 3-4684 
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@ CONTRACTORS 


DeSales St. N. W Ww 
69 Harvey 
Farwell St Bost 


University, Charles & 34? 
USAF, Navy, NACA 
Co., 301 Continental Bidg 


Johnsen Engineering, 39 E. Hanover Ave 
Plain, N. J., USAF 

Johnson Fare Box 4619 Ravenswood Ave., 
Chicago, Iil., USAF 

Johnson, K. W 1805 Webster St Dayton, 
Ohio, USAF 

Johnson Service Co 507 E. Michigan, Milwaukee, 
Wisc., USAF 

Johnson, W. J., Ir 111 Fifth St., New York, N. Y., 
USAF 

Johnston, 1 514 W. Poplar Ave., Colum 
bus, Ohi 

Jones Electronic 96 N. Main St., Bristol, Conn., 


Witheim, Goettingen, Germany, USAF 
Mig. Co 1201 Macklind Ave., St. Lowis, Mo., 
USAF 


K 


K-F Development Co 867 Woodside Way, San 
Mateo, Calif., USAP 
Aluminum & Chemical Co., Spokane, Wash., 


Metal Products, Radcliffe St Bristol, Pa., 


Komon Aircraft Co., Old Windsor Rd., Bloomfield, 
Conn., USAF, Navy 

Kansas State College, Manhattan, Kan., USAF 

Karisruhe Technical Academy, Englerstra, Germany, 
USAF 

Korr Johnson Electric 3827 Seon Fernando Rd., 
Glendale, Calif USAF 

Karolinska Institute, Stockholm, Sweden, USAF 

Kato Engineering Co 1415 First Ave., Mankato, 
Minn USAF 

Kauffman Lattimer, 230 N. Front St., Columbus, 
Ohio, USAF 

Kowneer Co., Niles, Wis« USAF 

Kay Electric Co., 14 Maple Ave., Pinebrook, N. J 
USAF 

Koy Laboratory 5725 Kearney Villa Rd San 
Diego Calif USAF 

Kearfort Co., Inc 1150 McBride Ave., Little Falls 
N. J USAF 

Keithley, Inc Cleveland, Ohio, USAF 

Kellett . Aircraft Corp Central Airport, Camden 
N. J., USAF, Navy 

Kellogg, M w. 
City, N. J., USAF 

Kemtron Electric Products Co 23 Brown St 
Salem, Mass USAF 

Kennametal Ine 1 Lleyd Ave Latrobe, Pa 
USAF, Navy 

Kennedy, D. S. & Co., 432 S. Main St., Cohasset 
Mass USAF 

Kennedy industrial Coating Co., 220 W. 42nd St 
New York, N. Y., USAF 

Kenyon instrument Co 1345 New York Ave 
Huntington Station, N. Y., USAF 

Plastic Co., Hastings, Neb., USAF 
Co 555 Broadway, New York, N. Y 


Foot Danforth Ave Jersey 


4526 Chickering St., Cincinnati, Ohio 


Keuftel-Esser Co., 1327 So. Olive St., Los Angeles 
Calif USAF 
Kidde, Walter & Co., Inc., 675 Main St., Belleville 
N. J., USAF 
Kings Micro. Co 719 Main St New Rochelle 
N. Y., USAF 
Kiremey Mig. Co 3541 Washington St Boston 
Mass USAF 
Kinsey, —. A. Co Inc 1) W. Monument St 
Dayton, Ohic, USAF 
Kip Electronics Co., 29 Holly Pl., Stamford, Conn 
USAF 
Kittell-Lacy Inc 10816 € Fawcett Ave Ei 
Monte, Calif., USAF 
Klein, 481 €. ith St., Columbus 
Ohio 
Kleinschmidt Lobs., County Line Rd., Deerfield, ili 
USAF 
Kling Film Enterprises, 1058 W. Wash. Bivd., Chi 
il,, USAF 
& Sons, Highway 101, Corte Madera 
USAF 
Aircraft Prod. Co 814 Vermont Ave 
Ohio, USAF 
Koppers Co Inc Shop Div 200 Scott St, Balti 
more, Md USAF 
Korn, Henry ?., 5 Beekman PI., New York, N. Y 
USAF 
Kratz-Wilde Machine Co., Covington, Ky USAF 
mus, H. P 16 East 46th St.. New York, N. Y 
USAF 
resge Eye stitute, Detroit, Mich Novy 
rohn Hite metrument Co 580 Massachusetts 
Ave., Cambridge, Mass., USAF 
Kurtz Loboratories Yellow Springs, Ohio, USAF 
Kurz-Kasch Inc 1421 S. Broedway, Dayto Ohio 
USAF 
Kusener, H. G., Goettingen, Germany, USAF 
Kuthe Laboratories, 'n« 730 S. 13th Se Ne work 
N. J USAF 
Kyoto University, Kyoto, Japan, USAF 
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NOW- increase 


electron tube 
life 12 TIMES! 


BULB TEMPERATURE IN °C 


Canine REPORT 
Foca se 1101 


AIR TEMPERATURE IN °C 
60 80 100 120 140 160 180 


COMPARISON OF COOLING EFFECTIVENESS 


Exclusive IERC Tube Cooling Effectiveness Provides 
Greatly Extended Tube Life And Reliability ! 


Though electronic engineers know that even the slightest tube 
temperature reduction improves tube life, the greatest success 
enjoyed in obtaining extended tube life has been when LERC Heat 
dissipating Tube Shields have been specified and used. Results show 
that extensive gains in tube life and reliability are easily achieved 
that tube operating temperatures are reduced as much as 150°C 
that IERC’s Military Type “B” shield is the only effective answer 
to obtain these benefits in your new equipment. Positive shock and 
vibration protection plus electrostatic shielding is provided. Graphs 
show temperature reductions when IERC “B” and “TR” shields 
are used with 6005 tube operating at full plate dissipation. Meets 
or exceeds Mil—S—9372B (USAF) 


PATENTEO OR PATE FPENO CF : CENSEO WITH NORTH Amer AN A A mw, tne 


Retrofit For Maximum Tube Life 


No modification is required with IERC “TR” 
Type Heat-dissipating tube shields! TR's fit 
easily to existing JAN sockets — greatly extend 
tube life through excellent cooling and reten 
tion against shock and vibration 


Complete IERC literature and Technical 
Bulletins sent on request. WRITE TODAY! 


in| ». International >= 
PBR \ 


etectrontic research corporation 


145 West Magnolia Boulevard, Burbank, California 
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FOR INSTRUMENTS AND CONTROL SYSTEMS 
TAILORED TO EXACT REQUIREMENTS 
OF PRESENT AND FUTURE COMMERCIAL AND MILITARY AIRCRAFT—CALL ON 


A\ BEN D IX 


BENDIX Aircraft instrumentation 


Air Data Computers 

Attitude Gyro Indicators 
Continental Compasses 
Courseline Computers 

Dead Reckoning Computers 
Directional Gyro Indicators 
Gyro Flux Gate* Compasses 
Magnesyn* Remote Indicating Instruments 
Navigational Computers 
Off-Course Computers 

Polar Path* Compasses 
Specialized Navigation Devices 
Stable Platforms 





BENDIX Aircraft Systems 


Automatic Flight Controls 
Automatic Cruise Controls 
Automatic Landing Approach Controls 
Automatic Pilots 
Stability Augmentation Devices 
Surface Power Controls 
Throttle Servo Controls 
Thrust Controls 
Flight Directors 
Missile Control Systems 
Pilotless Aircraft Guidance Systems 
*Trademark, Bendix Aviation Corporation 


Eclipse-Pioneer Division, Bendix Aviation Co 
poration, 1s the nation’s foremost develope: and 
manufacturer of these instruments and systems. 
As aviation’s needs grow constantly more « omplex 
and critical, it will pay you more than ever to 
take advantage of our broad experience and un- 
mat hed resear h and produ tion facilit es. 


District Offices: Burbank, Calif.; Dayton, Ohio; Seattie, Wash. Export 
Soles and Service: Bendix International Division, New York 17, N. Y 


Let “By Bendix” be your 
guide to “Buy Bendix’ 


Eclipse-Pioneer Division Condiix” 


a 


TETERBORO, N. J. 
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low, one of these handy pre 


paid postcards will bring yov 
y9re information about any 
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Weight slashed on wide sheet 


CROWN 


EXAGGERATED SKETCH: Flat mill rolled New strip mill rolled 





Modern 4-high strip mill equipment 
for wide sheets provides backup 
strength to the working rolls. Wide 
sheet was previously made on old 
fashioned flat mills (2 rolls high) and 
the rolls deflected in the center, re 


sulting inexcessive crown and weight 











AD 
Oe) THE ALCOA HOUR « Television's Finest Live Drama « Alternate Sunday Evenings 


New Alcoa rolling equipment recently installed means a lot 

to the aviation industry. The new facilities 

virtually eliminate “crown or centers”’ in wide sheet 
Weight and cost per sheet are greatly reduced 

The same thickness precision previously available in 


widths up to 60 inches is now obtainable in wide sheet 


For example, a sheet of .060-inch material 
84 inches wide and 24 feet long, when rolled on a 
flat mill, has a typical crown of .008 which 
adds 13 pounds excess weight. When rolled on the 
new 4-high strip mill, typical crown is reduced 
to .0015, leaving only 2.44 pounds excess weight 
Weight saved per sheet, 10.56 pounds or a reduction 
of 6.6 per cent. Dollar savings are proportionately 


substantial. 


With these new facilities, Alcoa can effectively 
minimize crown in sheet 60 to 84 inches wide in 
thicknesses up to .125 inch nominal. For more 
information and specifics on the weight and cost 
saving on your requirements, see your Alcoa 
sales engineer or write ALUMINUM COMPANY OF 
AMERICA, 1800-F Alcoa Building, Pittsburgh 19, Pa 


Vv. Your Guide 
i ALaoa ¥ to the Best in 


Aluminum Value 


Circle Number 254 on Reader-Service Card 





Mayer Develops New 


Rate of Descent 
Indicating Device 


A new and versatile Elec- 
tronics Kate of Descent Indicating System 
Frank Mayer 


Los Angeles 


has been developed by the 
I nginecring Cor pany 
It is a light 


device ck igned 


weight, battery operated, 


iirborne primarily, to 
wcur itely measure rate ot descent ol ex. 


for Wright Air De- 
velopment Center, It use 


periment il par whut 
no aneroid 
The present Hate of Descent Recording 
Device consist 
A larabolic Antenna, an Electronics As 
embly, and a Kecorder Device. The total 
veight is | i ive pounds ind it occu- 
pie i Space 5 cubie feet. It can be 
operated by batteries or any other suitable 
upply 
The He 


of three basic components, 


power 


rder, as it is now cde veloped 1s 
1 constant torque prin ind 

rrcacte to operate upw urd to 
A modi 
motor drive, 
desirable The Re 
tantauncou 


distance for easy 


ites on one winding 


in clectri 


ut iphic 


currently designed 
' « below L000 feet 
idered iltitude for 
rachute tests. Further cle 


imple 
eaporinies 
ted to allow for con 


ititudes 


velopmet " 


siderably 


The yate ile in that it can be 


clistanceos or 


motion at unbelievable 
distances. It can be 


visual indicator or any 


made to measure 
made to actuate i 
voltage or pulse 


driven ystem such as i telemetering 


transmitter for instance. It is also an excel 
lent proximity device of extreme sensi 
tivity, and could be modified to measure 
small changes of altitude as an aid to Pilots 
of Vertical Take-off aircraft 

For detailed 
cations operating characteristics or appli 
write C. E 


l le ctronics k neineec,, 


information on specifi 


cations pl ise phon or 
Malsherger, Chief 
at Frank Mayer Engineering Company, 
6442 Santa Monica Boulevard, Los An- 
geles 38, California 


FRANK MAYER 
ENGINEERING CO. 


6442 Santa Monica Bivd. 
LOS ANGELES 38, CALIF. 
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@ CONTRACTORS 
L 


Lt. A. 8. Corp., 31 Union PI., Summit, N. J., USAF 

t & Lt Mfg. Co, 8068 E 9 Mile Rd, Van Dyke 
Mich., USAF 

Ll. and $. Construction Co PO Box 1585 
Lake, Waosh., USAF 


To the 
Leboratory Equipment Corp Mocresville, ind., 
USAF ENGINEER 
Laboratories For Electronics, 75 Pitts St Boston 
Moss., USAF 
of high 
ability 


Moses 


Laboratory Furniture, Old Country Rd., Long Island 
City, N Y., USAF 
Lob-tronics, Iinc., 115 WwW 
Chicago, tll., USAF 
Lackner Co., Inc., The, 1115 York St 
Ohio, USAF 
Lambert Engineering Co., 918 S$ 
Louis, Mo., USAF 
Land-Air, inc., 201 N. Wells St., Chicago, I! USAF 
Langdon Hughes Electric Co 229 Elizabeth St 
Utica, N. Y., USAF 
Longe, K. O 
USAF 
Langley-Porter Clinic, San Francisco, Calif JSAF 
Lapine, Arthur $., Co., 6001 S. Knox Ave., Chicago 
i USAF 
Larco Nuclear, inc 118 Union St 
nN. J USAF 
La Resta Corset Co 
port, Conn USAF 
Letimial, Gaetono, </o Birra Peconi, Naples, italy, 
USAF 
Laughter Corp., Dayton, Ohio, USAF 
Lavel University, Quebec, Quebec, Canada, USAF 
Lavoie Laboratories, inc Matawan-Freehold, Rd 
Morganville, N. J., USAF 
Lawrence Institute of Technology 
Ave., Detroit, Mich USAF 
& Merchants Translation Bureau, 1! Broad 
woy, New York, N. Y¥. USAF 
Leach Relay Div., Leach Corp 
Angeles, Calif., USAF 
3171 S. Bundy Dr 


Washington Bivd., 
Cincinnati 


Boyle Ave., % Through the 


efforts of engineers 


uke Gutection teuttiten, i The Garrett Corporation 


has become a leader in many 
outstanding aircraft component 


Palisades Park and system fields. 


Myrtle & R. RK. Aves., Bridge Among them are: 


air-conditioning 
pressurization 


heat transfer 
1510 Woodward 
pneumatic valves and 


Lowyers 


controls 


electronic ¢ omputers 
and controls 


ledowx & Co 
USAF 

lee Co 516 Asylum St o ' Conn USAF 

Lee Electrical Construction Co O. Box 6662 
Roswell, N. M USAF 

leeds & Northrup Co 490! Stenton Ave Pr 
delphia, Pa., USAF 

Lefschetz Dayton, Ohio, USAF 

Lehigh University, Bethlehem, Pa USAF, Navy 

Leland Electric Co., 1501 Webster St., Dayton, OF 
USAF 

Lenkurt Electric Co 
Carl Calif USAF 

Lepel High Frequency 

USAF 


359 Alfred Ave Teaneck, N. J 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 


vitally important missile system 


Solomon 
fields, and has made important 


advan es in prime engine 
i 


development and in design of 
turbochargers and other 
industrial products 

Our engineers work on the very 


frontiers of present day scientific 
Levalley-Mcleod, 215 € 

USAF knowledge. We need your creative 

Levin, Louis, 3610 Broadw 
USAF talents and offer you the opportunity 
Levinthal Electronic Product 2821 
Ave Redwood City, Calif USAF 

Engi pring Co 9 Ch , . Ne atuc 

AisaR. oad , Neugerwe your scientific ability 


Paul A 99 Livingsto , rookly 


to progress by making full use of 
Positions 


are now open for aerodynamicists 


ine., 1607 Flower Glendale, Calif mechanical engineers 
147 Ocean Ave., Lynt 
Lightning and Transients Rese t 
land Bank Bidg Minneopolis 
NACA 
Linde Air Products Co., 30 E. 42nd 
N.Y USAF 
Lindgren & Associotes, Erik A 45 
wood Ave., Chicago, Iil., USAF 
Linfield College, McMinnville, Ore USAF Novy 
Linfield Research Institute, McMinnville, Ore, USAF 
Link Aviation, Inc Hillcrest $¢., Binghamton, N. Y 
USAF 
Lion, Kurt S., 9 Herbert Rd.. Belmont, Mass., USAF 
Liquidometer Corp 41-03 36th St Long Island 
City, N. ¥., USAF 
Lithographic Technical Foundation, tn« 131 E. 39th 
St., New York, N. Y., USAF 
Little, A. D Inc 30 Memorial Dr 
Mass USAF 
Litton Industries 


CORPORATION 
Calif USAF 
Llewellyn, F. P., Inc., P. O. Box 327, Alamogordo 


N. M., USAF 9851 So. Sepulveda Blvd 


Lockheed Aircraft Corp., P. O. Box 551, Burbank Los Angeles 45, Calif 
Calif USAF 
Loewy Construction Co 
N.Y USAF 
Logetronic, Inc 1177 New Hampshire Ave., Wash 
ington, D. C USAF 
rgistics Research, Ine 141 Pacific Ave 
Beach, Colif USAF 
Lomberd Corp 
USAF 
Longrer Aircratt Co 2576 W 
rance, Calif USAF 
Loomis Associotes, Dayton, OF USAF 
los Angeles College, Los Angeles, Calif USAF 
Lovisiona State Universfy, Bat Rouge, La., USAF 
Lovisville Cap Co 30th Jefferso St Lovisville 
Ky USAF 


.. mathematicians... specialists in 


engineering mechanics... electrical 


engineers... electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resumé 
of your education and experience. 


Address Mr. G. D. Bradley 


Cambridge 


1025 Brittan Ave San Carlos 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 

AiResearch Industrial 

639 Wick Ave., Y ' io Rex — Aero Engineering 

Airsupply Air Cruisers 

AiResearch Aviation 
Service 


350 Fifth Ave., New York 


Le Redondo 
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AiResearch MISSILE AUXILIARY 
POWER UNIT 


Compact, reliable system features ae SPECIFICATIONS: 
high output with simplicity of design Ovtput; 650 watts, 5000 cycles 


115 volts, single phase 

35 watts, 400 cycles, 115 volts 
single phase 

0.6 gal. per min. at 2000 psi 


hydraulic pressure 


Regulation 5% voltage and 
frequency 


“ Duration 277 seconds 
This AiResearch auxiliary power the movable flight surfaces of the etetaiee 9. ‘ 

; eigh 5 pounds 
package operates the vital electrical missile’s airframe . 


5 6.14 in. diom 
and hydraulic systems in a missile The hydraulic system feature ” abwss 


6.74 in. lon 
Gases from a solid propellant spin drilled passages which eliminate the ° 
the unit’s turbine wheel at 50,000 need for potentially troublesome Ground power: compressed ote 


rpm. The turbine’s shaft drives the plumbing. It includes reservoir 











following: a 650 watt generator which filters, temperature compensator 


supplies electrical power to run the relief valve, check valve, and squib regarding missile components and 


- 


missile’s guidance system; a 35 watt valve within a single housing ib-systems relating to air data, heat 


generator which runs the missile’s rhis auxiliary power system is an transfer, electro-mechanical, auxil 
gyros; a hydraulic pump which in example of AiResearch capability iv iary power, valves, controls and 
turn powers the servos that control the missile held Inquirie are invited instrument 


Outstanding opportunites for q idlihed engineers 


THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California Phoenix, Arizona 


Des gners and manufacturers of aircraft and wr le systems and con ponent PLreeeeariom sroTems PRrUMATEC WAL WES an 


Cape A(R COMPRESSORS «6+ TURBINE MOTORS «+ GAS TURBINE ENGINES «+ CABIN FREESSURE CONTROLS wear feanerte Coowrernt «§ CLECTOO MECHA fomPereT oe 
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Aviation Memo: 





American Gives You... 


One Recess, 


One Tool Design 
for every aircraft 


fastening job 





the name is Torg-Set 





and it’s the only fastener that will 4 TORQ-SET can be power-driven tighter, yet removed 


meet your future requirements, too. without difficulty in every fastening job. Its unique 

wrenching recess with driving walls that form a direct axis 

1 TORQ-SET, by American, is the only fastener of its kind for driving makes this possible. TORQ-SET is supplied in 
with a recess that will do all your fastening jobs. ‘The exclu high strength alloy steels (including the newer heat-resistant 
sive design adapts to all head configurations in an unlimited types) and is designed to permit extremely high wrencha- 


range of sizes bility without burring or distortion. 


6 TORQ-SET is the only high torque recess that can meet 

both present and future needs. It is capable of delivering 

torque values far in excess of present aircraft requirements. 

For example, the average torquing ability of the %¢« inch 
As a co te 1e TORQ-SET fastener: ; oe Pe 

3 As a completely forged product, TORQ-SET fasteners rORQ-SET is 2540 inch pounds, 58% higher than actually 

are mass produced in quantities by American to assure you required 


adequate supply for all your aircraft fastening jobs in one re — 
This production method, in one operation, as Find out how TORQ-SET can help solve production 


precision in unlimited quantities combined problems. Write, wire or telephone American Screw Co., 
Willimantic, Connecticut, 


2 With TORQ-SET, a one piece bit adjusts easily to any 
type wrenching tool, providing close-to-head operation on 


every fastening job 


ceas design 


sures extreme 
with superior strength, 


| 


AMERICAN SCREW CO. + WILLIMANTIC, CONN. 
Norristown, Pa. « Chicago, Ill. . Detroit, Michigan 


West Coast Soles Office and Warehouse: Air Industries of California, 922 W. Hyde Park Blvd., Inglewood, California 
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@ CONTRACTORS 


Lovelace, W. R. Ii, 4800 Gibson Ave., §. E., Maryland Electronic Mfg. Cé 
Albuquerque, N. M., USAF College Park, Md., USAF 
Lowell Observatory, Flagsteff, Ariz., USAF Mason Electric Cx 107 N 5 : M 
Lowell Textile institute | Textile Ave Lowell Calif USAF 
Mass., USAF Massachusetts , ‘ ‘ ‘ ado Spr olo,, USAF 
Lucion Laboratories, 202 Darby Rd Hovertown Mass USAF ( i ( owell Ave 
Penn., USAF Massachusetts Ir te ; ‘ ‘ 
ludwig Honold Mfg Chester Park-Folcroft Mass USAF, Navy. & vA ‘ ) 5 os Angeles 
Ave., Folicroft, Pa., USAF Maseline Electronic ¢ linte v ‘ 
Lufkin, ®. F.. Co., 45 Milk St., Boston, Mass., USAF Rochester, N. Y.. USAF ‘ me 50 Broadway, New York 
Luhrs and Co., 297 Hudson St., Hackensack, N. J Massillion-Cleveland, 68! 
USAF Ohio, USAF < ‘ om ( 6101 
Lull Engineering Co 7716 Cedar Ave Minne Mast Development Cx ! , C a Saf 
apolis, Minn USAF lowa, USAF ‘ r ’ 1116 
Lundy Mfg. Corp., 36-08 33rd St., Long Island City Master Specialties, 956 E. 108r 
N. Y USAF Calif USAF 
Lunt-Moss Co., 236 Boston Ave., Medford, Mass Matthews & Co 1113 Michigon St ‘ 
USAF. N. M., USAF Mc v Montreal, Caneda 
Maultsby Sutton Elevators, 3609 Navy ve > T, 5201 W oon 
cola, Fla., USAF 
Movurer, J. A., ine 37-01 J3ist St 


M N.Y USAF 
Maxteld Animal Corp., 7812 Ren 


Ohio 
MB Mfg. C 1060 State St., New Haven, Conn i len o Momestead Ave.. Mor 


al 
cipa 


118 Indianwood Rd., Lake Orior ° W. 34th St... New York 
yeration, 2505 Texas St, El Paso 
jy, P. O. Box 950, Newburgh, 


Boston, Mass., USAF 
Co 630 Haines Ave NW 
M., USAF 


A FE SUBMINIATURE PRECISION RATE GYRO 


USAF 
Truck stor Mass USAF 


hoy Advertiol bl Geakdeoe, Stew tosh With Constant Damping Over 


N.Y JSAP 


mcKinrick, ES. S$. Stafehtg Pork A Wide Temperature Range * 


’ 


Park 
acMillan Petr ©. Box 411 
Ark JSAP 


/ 
30 


USAF shat NO HEATERS 
‘York, JSAF 3 REQUIRED | 


7300 W. Lowre 
1} Bueter Rd 
632 


Marr 


USAF 
Mi 


ACTUAL SIZE 


Check these 
unusual, 
high standard 


specifications 
“ 


(5.)! xtremely high na it 
Constant damping “f , 


requencies (up to 43 cp 
(0.5 *0.1 critical from for 1 radian/sec; lower if 


20° F to + 220° F) 


desired) 
(6) Variety of motor 
Subminiature size characteristics availabl« 


(0.937" 


0” long) (3¢, 2¢, or split 1¢; 26\ 
or 6.3V; 400 eps) 


44 New dia. x 2 


x 1959 Outstanding reliability -) Wide variety of sensing 
Main § f (exceeds requirements of ranges (from 0.5 radian 
“ : 7 oor bi. Geet MIL-E-5272A Specs) sec to 20 radians/sec, 
arior crew roduction 2 oots . 
nd., USAF full scale) 
orki >», 155 Waverly Pl, New Yor ae 
Markite c Waverly Pi York High resolution Light weight; 3.7 oz 
Marlin-Rockwell Corp 402 Chandler St Jam 
ar a ae lacus - DETROIT CONTROLS CORPORATION 
Marmon Herrington Co., Inc., 1511 W. Washingtor CONTROL ENGINEERING UNIT 


St., Indianapolis, ind., USAF 
Marquardt Aircraft Co 16555 Saticoy St Va 660 PROVIDENCE BIGHWAY. HORWOOD MASSACHUSETTS 
Nuys, Colif., USAF 
Marsholl Products Co., 270 W. Lane St., Columbus ¢ 
Martin, Charles, & Co., 1709 Dequeen Bivd., Port orvision of A .Lisntort oj Gyros 
Arthur, Tex., USAF Gyro Flight Stabilizers 
Martin, Glenn L., Co., Martin Bivd., Baltimore, Md Nee igation & Stabilization Systems 
USAF ‘ ‘ Z 8 








Developers and Manufacturers 
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The new 


In less than four seconds, PAT, Pan American’s 
Teleregister, automatically gives space avail- 
ability to any of 111 different destinations 


around the world. 


The first coast-to-coast electronic reservations system 
in the transportation industry went into operation this 
Spring An electronic marvel, PAT gives 50 North 
American sales offices space availability to 111 desti 
nations up to six months in advance 

But the trulv astounding thing about PAT is that it 
can handle 36.000 of these reservation Inquiries an 
hour—each one in less than four seconds Needless to 


add, service to the public is vastly improved tele- 
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automat that serves the world 


phone waiting time greatly reduced and “lost” calls 
virtually eliminated. 


How It Works 


When a passenger visits or calls a Pan American ticket 
office and requests a flight to a certain destination, the 
agent simply takes the appropriate destination plate 

. inserts it into a keyset (at left)... pushes buttons 
for the requested month and day pulls a lever 

An electrical impulse then races to the 
“brain.” which is located in Long Island City. The im 
pulse is automatic ally fed into the reservations board 
above) where it “searches” the slot corresponding to 
the requested date and destination. Having deter 
mined whether or not the flight is open, the impulse 


master 


immediately relays the information back to the ticket 
office 


passenger /cargo and all-cargo flights alike 


This reservations system covers passenger, 


PAT is indeed a triumph in transportation commu 
nications. For our fast-moving air age feeds on speed 


and accuracy, and only by meeting its ever-increasing 


demands can progress be achieved The people at 


Pan American are happy to be able to serve the public 
better by keeping pace on the ground with advances 


in the air 


The first responsibility of an airline 


is to be a useful citizen. 


PAN AMERCCAN 
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primary structure are made of 
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@ CONTRACTORS 


Mclean Development tLoaborotories, Strong Ave 


ORO Copieque, N. Y USAF 
Canoeda 


McMaster University, Westdale, Mamilto 


ANNOUNCES sactiition Laboratories, Inc., 28-30 Central St CONVAIR SEES 


ipswich, Moss USAF 
McNeal Painting Co., Box 2126, Midland, Tex Missile Tests 


. 
Challenging usar 
McPherson, P. M., Co., 527 Main St., Acton, Mass 
USAF 


4 . 
0 enin Ss in Mearl Mig. Co., 220 Westfield Ave., Roselle Pork 
N. J., USAF 


Measurements Corp Intervale Rd Boonton, N. J 
USAF 
Medical College of Alabama, 619 S$. 19th St 
Birmingham, Alo., USAF 
Medical instrument Research, 2656 WN. Posodena 


Ave., Los Angeles, Calif., USAF 


Mediterranean Research, Nice, France, USAF 
Institute, 4400 Fifth Ave Pittsburgh, Po 


Inc 552 Swenn Ave Alexandra Vea 


Operations research is a a yd 17 Co., P. O. Box 450, Red Bank 
fast growing and practical Meridan Corp., 2525 Jim Daly Rd., Inkster, Mich 
science attracting some of the i _, inc., 200 S$. Harding St., Indian 
best brains in the country. Its PR Be nay $. Notional Bonk Bidg.. Den 
future is unlimited. If you Motel indeides tas 12-24 Congress St., Beverly 


We ) ag : < Mass USAF 
ant to joi & group of pic Metalab Equipment, 270 Duffy Ave Hicksville 
AF 


neers in this exciting field, we N. Y,. US 
Metalectro Corp., Lourel, Md., USAF, Navy 


invite you to investigate the Metals & Controls Co., Attleboro, Mass., USAF 
. Metalwerk Planees, Rew Tyrol, Austria, USAF min TEL 
Openings on our staff. Metcalf, 8. H., Co., 3883 Fulton Ave., Dayton, Ohi 
— Ruggedized Closed 
Lat ‘eR h Asse 980 Rosslyn D in gg 
ON OUR PART WE OFFER: ee Sa Geog, See) eee Se. ¢ 
a Meterology Research, inc., 1704 E. Walnut St., Pasa Circuit TELEVISION 
/. A record of experience in dena, Calif., USAF 
Meyer Plumbing Co 2118 Selem Ave Day tor . 
operations research, out-dis- Ohio, USAF Designed jor 
Miami Rare Bird Farm, Box 10, Randall, Fla., USAF 
tanced by perhaps no other Miami University, Oxford, Ohio, USAF DESTRUCTIVE Environments 
Miami Valley Hospital, Dayton, Ohio, USAF NOISE -« SHOCK + VIBRATION 
organization. Micamold Electronic Co 1087 Flushing Ave 
, : . 7 Brooklyn, N. Y., USAF 
2. Ascrupulously maintained Michigan State College, E. Lansing, Mich., USAF 
Cc 5 om § hic oO 
professional approach and “sae orp, CBE 5. Bearkorm S., Cirtenge, i 
re Micro Gee Products, 6100 W. Slauvson St., Culver 
atmosphere. City, Calif. USAF 
. . 4 — Micro Metallic Corp., 30 Sea Cliff Ave., Glen Cove 
3. The team approach to N.Y” USAF 


problem solving On each Microlab, 71 Okner Pkwy., Livingston, N. J., USAF 


Microwave Associates, inc 22 Cummington St 
team are representatives of Boston 











Mass., USAF 

Microwave Development Laboratories, 220 Grove 
varied disciplines—sometimes St., Newton, Mass., USAF 

Microwave Radiator Co., 3312 Pacific Ave., Venice 
three, occasionally as many Calif., USAF 
4 p d Midland industrial Finishes, E. Water St Wavuke 
as a COzen. gon, Ill, USAF KIN TEL wired closed-circuit 

. . Midland Specialty Co., 425 W. San Antonio St é 

4. Fully equipped digital and El Paso, Tex., USAF I'V provides photo-print pic- 
mined - ‘ Midwest Geophysical, 3401 §. Harvard Ave., Tulsa 
analog computing facilities. Oklo., USAF ture quality, simple operation, 
5 Midwest Research Institute, 425 Volker Bivd., Kar 
5. ORO occupies several sas City, Mo., USAF 

Mid tern instru nt Fourth Sheridan, Tulsa 
buildings in Chevy Chase, ee, Fen & Sherido camera position and lens ad 
Maryland, one of America’s Mites, 3. W-, Or., 450 Tuasliten Ad., Les Angotes justment from 100's of feet, un 

Colif., USAF 
most attractive suburbs. Pleas-  - pe 5 7601 N.W., 37th Ave equalled reliability, all backed 
iami, Fla 
ant homes and apartments in Miller re Products, 2215 Russell St, Baltimore by years of « xperience in 100s 
Md U 


complete remote control of 


all price ranges are available. Miller Research Laborotories, 2833 Maisel St of successful installations 
Baltimore, Md USAF 
Schools are excellent. Down- Miller, William Corp., 325 N. Halstead Ave, Pas 
. dena, Calif USAF 
town Washington, D. C., with iindesten tants Go. VOR Mote %. Chat 


P > anoogea, Tenr 

its many cultural and recrea- . 4 . , : 

; : , t M ¥ry Dar ., New York, N.Y Let our nationwide staff of er perien 
tional advantages is but a U 

B ‘ ne Safety Appliances Co., 230 N. Braddock Ave held engineers solve your T\ 


20-minute drive Pittsburgh, Pa., USAF 
2 P . “"y - 0 woh ‘ i) 
ine & Smelter Supply Co., Box 1162, El Po tion pr blem n 


6. Favorably competitive Tex., USAF 


inneapolis Honeyweil Reg 





salaries and benefits, exten- ingtor oston, Mass 


sive educational programs, 


unexcelled leave policy ait th , \ 


FOR DETAILED INFORMATION, 
WRITE: 


Dr. L. F. Hanson 
OPERATIONS RESEARCH 
OFFICE ISAF. 


The Johns Hopkins lole, Calif, 
odel Engineer ’ , 
University City, Mic JSAF W rite for Demonstration Ti lay 


odel Rectifier Co 557 Rogers 


7100 Connecticut Avenve N. Y.. USAF | scene | 
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TELEMETERING BY ASCOP 


ASCOP... first with performance data 


on America’s first jetliner! 


When the Boeing 707 — America’s first jetliner — Low Level Telemetering system, with C-Series airborne 


enters service on the air routes of the world, seven 
years of development will be behind it. The most 
tested airiiner in aviation history, prototype of this 
600-mile-per-hour plane has already been flying for 
two years has already been ordered by eleven 
famous airlines. 

To check and to record details of the 707’s perform- 


Monitor equipment, Boeing can “read” the 707 to an 
accuracy of better than 1%. As many as 580 chan- 
nels of data may be sampled, transmitted and/or 
recorded, with simultaneous monitoring 

ASCOP has the “packaged” answer to data-recording 
for your project, too . . . whether it involves aircraft, 
missiles or other vehicles operational or static 


testing. Our engineering staff stands ready to consult 
with you, without obligation 


ance during development, Boeing has used telemeter- 
ing equipment by ASCOP. Using the ASCOP D-Series 


ASCOP DATA REDUCTION EQUIPMENT ASCOP DATA ACQUISITION EQUIPMENT 


ASCOP Pulse Width Ground Station 

equipment complements ASCOP PW 

Multicoders and radio telemetering sets CMS-2 
to provide complete 
"‘pockaged” systems MONITOR 
for operational test 
ing of aircraft, mis SCOPE 
siles and other 
vehicles and for 
static testing of 
engines, rockets, nu 
clear reactors, etc 


LOW LEVEL PW MULTICODERS 
Provides super -sensitive low-level 
remote measurement of data from 
airborne vehicles. High input 
sensitivity, fast sampling rote, 
wide selection of data channels 


Provides rapid inspection and 
monitoring of airborne or test 
stand data before or during runs 
Samples data at 1% to 30 repeti 
MC-1 MONITOR tion rates per second. Provides re- 

liable performance under extremes 


M SERIES GROUND STATION CONSOLE GrouP of vibration acceleration etc 


APPLIED SCIENCE CORP. OF PRINCETON 


PRINCETON, NEW JERSEY 


West Coast Office: 155° 


Southeast District Office: | N o ! wt #8 OviDE TwE LEVER YOU MOVE THE WORLD 
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@ CONTRACTORS 


Moeller, Dr. F., Johannes Gutenberg, Mounz, Ger- 
many, USAF 

Mohowk Business Machines Corp., Brooklyn, N. Y 
JSAF 

M jed Latex Products, 27 Kentucky Ave Potter 

N. J USAF 

Momsen Dunnegon Rya, El Paso, Tex., USAF 

Monomer-Polymer, inc., Leominster, Mas AF 

Monroe Calculating Machine Co., 555 Mitchell St 


ASCOP Switches Sampl 
Vai tte Me letgel-t-1- mm @P- ire 


Orange, N. J USAF 

Monsanto Chemical Co., 800 N. Twelfth Bivd., St ‘ 
t s, Mo USAF 

Moraine Box Cx« Box 1018, Dayton, Ohio, USAF ; 

Morrill Construction Co 515 Crofts St Com . 
bridge, Mass., USAF i///* v 

Morris Distributi Fayette St Syra . 
ye, N Y 

Morris Steel Supply, 4 W. Central Ave . — 
Albuquerque, N. M., USAF . 

Morse Instrument Co., 21 Clinton St., Hudson, Ohio 
USAF 

Moseley F. L 409 WN. Fair Oaks, Pasadena, Calif 
USAF 

Motch Merryweather, 1213 W. Third St., Cincinnati 
Ohio, USAF 

Motor Generator Co., Troy, Ohio, USAF 

Motorola, in« 4545 W. Augusta Bivd Chicago 
il USAF 


Mount Holyoke College, S. Hadley, Mass., USAF Translating Data Accuracy 
ee into DEADLY ACCURACY 


Mt. Zio ospital visoders St San Fro 
— A 6106 Excelsior Bivd., Minne The army’s br 
M sisitek — St., Inglewood, Calif now in production at The Martin ( pe 
USAF enemy strong points in the field, supplementing air and artillery in 
Mycalex Corp. of America, 60 Clifton Bivd., Clifton, support of ground forces ASCOP high speed rotary sampling 
N. J., USAF switches are employed to provide detailed information on rate of 
climb, flight attitude, airspeed, temperature, stress, et ASCOP 
is the leading manufacturer of rotary sampling switches and has 
over 200 standard models for use in telemetering, drift compensa 
tion, thermocouple sampling, tac fisplay and countiess other 


guided missile 
nt and destroy 


ant Lacrosse surface-to 


N 


NOPCO Chemical Co., 15 Essex St., Harrison, N. J., 
USAF 

Naonkervis Co 19255 W. Davison Ave Detroit 
Mich USAF 

Norda Corp 160 Herrichs Rd Mineola, N. Y 
USAF 

Narmco, iInc., 1882 Moore St., San Diego, Calif 
USAF 

Nosh Engineering Co., 242 Wilson Rd., S. Norwalk, 
Conr USAF 

Nossov R. & D. Association, Inc 66 Main St 
Mineola, N. Y USAF 

National Aeronautical Corp 180 S. Main St 
Ambler, Pa., USAF 

National Aeronavticol Research Institute, Amster 
dam, + and, USAF 

National Aircraft Co., 3411 Tulare Ave., Burbank 
Calit USAF 

National Appliance Co Swan Island, Portland 
Ore., USAF 

National Capacitor Co 25 School St 
Mass USAT} 

National Cash Register Co 5. Main 
Dayton, Ohio, USAF 

Nationa Co 61 Sherman 5? Malder Mass 
USAF, Navy 

National Desigr Research Co 1354 Main St 
North, Ann Arbor, Mich., USAF 

National Engineering Co 426 S. Spring S Los 
Angeles, Calif., USAF 

National Fabric Products, 2650 W. Belden Ave 
Chicago, tll., USAF 

National Firework, W. Hanover, Mass., USAF 

Noationel Foremans Institute 3164 Portsmouth 
Ave., Cincinnati, Ohio, USAF 

National institute of Optics, Florence, italy, USAF 

National institutional Technical Aero Madrid 
Spain, USAF 

National Instruments Laboratory 6108 Rhode 
island Ave., Riverdale, Md., USAF 

National Luchtvsartiab, Sloterweg 145, Amsterdam 
Holland, USAF 

National Paint & Oil Co., 207 N. Second St., Nash 
ville, Tenn., USAF 

National Opinion Research 5711 § Woodlawn 
Chicago, Ii! JSAF 

National Research Corp., 70 Memorial Dr Cam 
bridge, Moss., USAF 

National Research Corp 160 Charlemont St... New 
ton Highlands, Mass., USAF 

National Rocket Corp 7929 Seville Ave Hunt 
Park, Colif., USAF 

National Scientific Lab., 2010 Massachusetts Ave 
Washington, D. € USAF 

Notional Semiconductor Co., 930 Pitner Ave., Evans 
tor iil USAF 

Notional Union Radio Corp 350 Scotland Rd 
Orange, N. J., USAF 

NEA Service, W. Th 1 & Lakeside, Cleveland, Ohi 
USAF 

Needham M« " ring, 5391 Hillside Ave Need 
ham High r " USAF 

Nelsor 
Arbor 

Ne ree th 
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applications. Write for complete details 


APPLIED SCIENCE CORP. OF PRINCETON 


Princeton, New Jersey 
West Coast Office 
15551 Cabrito Road, Van Nuys, Calif 


Southeastern District Office 
1 N. Atlantic Ave., Cocoa Beach, Fla 
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STEEL 


Every Kind 


Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Sen, inc. Plants 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffalc, Mil- 
waukee, Chicago, Sf. Lowis, Seattle, 
Spokane, Los Angeles, San Francisco 
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Airborne Ultrasonic 
iquid Level Sensor 


a / ha 


Here is a new light weight, highly ac 
curate liquid level point sensor for air 
craft, missile fuel and oxidizer systems, 
Designated 
Model RC-1A, it operates on ultrasonic 


and propellant control 
principles to detect the presence or ab 
sence of liquid at a predetermined level 


The 


turized 


basic sensor consists of a minia 


hermetically sealed ultrasonic 


probe, measuring approximately 2” in 
and 11/16 


The probe weighs only one ounce and is 


length outside diameter 
always at the ambient temperature of 


the liquid being gaged 


FEATURES 
A response time of less than 
10 milliseconds 
Negligible power drain 
Accuracy better than 1/64” 
Sub-miniaturized 
Light weight 
radiation 


Absolutely no spark or 


hazard 


A J 


sealed 


sociated plug-in hermetically 


control unit contains a sensitive 
relay capable ot performing a control 
Weight of this 


or indication tunction 


unl is only six ounces 
Various 


meet your partic ular needs 


modifications are available to 

Probes ca 
pable of sensing cryogenic, highly cor 
rosive, or radioactive liquids are avail 
able. Let us know your specifications 


There's an Acoustica representative to 


help you anywhere in the U. S. and 
abroad. Mail your request for informa 
tion with your Name, Position, Company, 


and address to: 


COUSTICA 


ABSOCIATES, tne 


ACOUSTICA ASSOCIATES 
Glenwood Landing 
Long Island, N. Y. 

Phone—Oriole 6-0370-1-2-3 
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@ CONTRACTORS 


Neville, G. O., Asso« 

Monica, Calif., USAF 
New Bedford Cordage, Bostor 
New Hudson 


1666 WNinth St Sonte 
USAF 


56849 


Mass 

Manutacturing Co 
River, New Hudson, Mich USAF 

New Jersey Electric Co., Kennilworth, N. J 

New instrument Co., 82 Union St 

USAF 

New Mexico College, State College, N. M., USAF 

New Mexico Militory Institute, Roswell, N. M 
USAF 

New Products Manufacturing, Inc 631 
Dayton, Ohio, USAF 

New York Academy of Science, 2 € 
York, N. Y¥., USAF 

New York Air Brake, 230 
N. Y., USAF 

New York Test Labs 80 
York, N. Y¥., USAF 

New York University, Washington 
York, N. Y., USAF, Navy, NACA 

Newton Co., 55 Elim St., Manchester 

Newton Engineering Service, 84 Linden 
Mass., USAF 

Blower Co 46) 

Mass., USAF 
1860 7th St., Oakland 

Non-Linear System, inc., Del Mar 
Calif., USAF 

Norden Ketay, Wiley St 

Norden Laboratories Corp 
White Plains, N. Y., USAF 

Norman J Oo Ine Box 943 
USAF 

North 
port, Los Angeles 

North Americar 
USAF 

North Carolina College, Durham, N. ¢ 

North Carolina 
USAF, Navy 

North Electric Mar 
( Ohio, USAF 

Northeoster Engineer 
chester N ‘al US 


Grand 


USAF 
London New 


London, Conn., 


Wayne St 


63rd St., New 


Park Ave New York, 


Washington St New 
Savere, New 


USAF 
Park St 


Conn 


Roxbury 
Niagora 

Boston 
Noble Co 


Statler Office Bidg., 


Calif., USAF 
Airport, Del Mar, 


Milford USAF 


Westmoreland Ave 


Conn., 


Roswell, N. M 
American Aviatior n national Air 
Calif USAF 
Instruments, ine Altadena, Calif 
USAF 
State ¢ ege Raleigh N 
ufactur 


palior 


Northeaster U 
Bostor Mass 
Norther Radio 
York, N. Y 
Northrop Aircraft Ine 

Calif USAF 
Northwest Air 
Mine USAF 
Northwestern University 
wm USAF Navy 
Noville Associates, 906 
Calif USAF 
st Chemical 
WH USAF 
elopment A 
N 


New 
USAF 
Hawthorne 


18865 ' y St. Paul 


Angeles 


ro. Battle 
Olson Industrial Product 
field, Mass., USAF 
Olympic Development Co 
ford, Conr USAF 
Olympic Glove C« 
N. Y., USAF 
Olympic Radio & TV 
N. Y., USAF 
& Associates, Annapolis 
T. & Associotes Ww 


stam 


95 Mad York 


34.01 38r v Long Island 
USAF 
gtor D 


L. E&. & Associates, 444 
Ohio, USAF 
Research Foundatior 


Patterson Rd 
Dayton 

Ontaria 
USAF 

Operations Research, Inc 
Spring Md., USAF 

Ophthalmological Foundation, 111 E 
York, N.Y USAF 


Toronto Canada 


8485 Fenton St. Silver 


59th St. New 


Optical 2731 WN 
deiphia Pa 
Optical 
Conn 


Film Eng. Co 
USAF 
Plastic Co 

USAF 
Optomechanism 


69 Southfield Ave 


USAF 


Doyto 


Mineola, N.Y 
Optron Labs 2725 Salem Ave 
USAF 
Ordnance Associctes 
dena, Calif., USAF 
Oregon State College 
Orlando Research, inc Box 
USAF 
Ore Manufacturing 
Oronite Chemical Co 
Calif., USAF 
Otis Elevator Co 
USAF 
Overberger, Dr. C. C 
N. Y., USAF 
Owens-Corning Fiberglas 
Ohio, USAF 
Corp 419 
USAF 


845 El Centro St 


USAF 
Orlandc Fle 


Corvollis, Ore 


649) 


Adrian, Mict USAF 
200 Bush St., San 


Francisco 


35 Ryerson St., Brooklyn, N. Y 


99 Livingston St., Brookly 


1833 Nicholas Bldg 
Toledo 
Ozalid 


N. mM 


Central Ave Albuquerque 


Pp 


PCA 2180 ¢€ 


Monica 


Electronics, inc 
Calif., USAF 
Pachmayer Gun Works 
Angeles, Calif., USAF 
Pacific Airmotive Corp 
Burbank, Calif., USAF 
fic Mercury TV, 14500 Act 
Calif USAF 
Pacific Optica 
Angeles, Calif 
Scientific Co 430 Grande 
USAF 


1220 5 


2940 N 


6145 W 


acifi 
Angeles, Calif 
scific Semicond 
USAF 
sckhard-Be c 
Angeles, Ca 
adbloc ¢ 

ge nme 
Washingtor 
ko ¢ 


AF 

Pen: State 
Pe 

JSAF 
Pereny Eq 

Ohi USAF 
Perkin Elme 

Arcadia, Ca 
Perk Eng 

Calif USAF 
Perkins, C. D., Pr 
Personnel 

Detroit 


Researct Cer 
Mich USAF 
Peschel Electronics Ine 
Rochelle, N. Y., USAF 
Peterson Construction C€ 43! 
Monrovia, Calif USAF 
Pfluger, Dr. Inga, Hanover 
Phaostrom Co 151 
Calif., USAF 
Phebco, Inc 3640 Woodland 
USAF 


Chestni 


USAF 
Pasade 


Germany 


Pasadena Ave S 


Ave Baltimore, Md 
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Philips leboratory, Broadway, Irvington, N. Y., 
USAF 


Phillips Petroleum, Bartlesville, Okla., USAF 

Phoenix Chemical Laboratories 3953 WwW Shake 
speare, Chicago, IIi., USAF 

Phoenix Precision Instruments, 5803-05 N. Fifth St 
Philadelphia, Pa USAF 

Phoenix Trimming Co., 2000 N. Racine Ave 
Chicago, til., USAF 

Photo Research Corp 837 N. Cahvenga Bivd 
Burbonk, Calif USAF 

Photogrammetry . 901 Pershing Dr 
Spring, Md 

Photographic Pr rT 1000 N. Olive St., Anahe 
Calif USAF 

Photoplating Co., 215-17 N.E. Fifth St. Minneaps 
Mine USAF 

Photos witch Inc 21 Chestnut St Cambridge 
Mass USAF 

Physikalisches Institute, Munich, Germany USAF 

Physiological Institute, Goettingen, Germany, USAF 

Piasecki Helicopter Cor, 100 Woodland Ave 
Morton, Pa., USAF, Navy 

Pickard & Burns 240 Highland Ave Needham 
Moss USAF 

Pilgrim Laundry Co., 65 Allerton St., Boston, Mass., 
USAF 

Pioneer Industries, Inc., Reno, Nev., USAF 

Pioneer Manufacturing, 3053.57 E. 57th St., Cleve 
land, Ohio, USAF 

Pioneer Parachute Co., 168 Forest St., Manchester 
Conr USAF 

Pioneer Scientific, Great Neck Rd., Great Neck, 
N.Y USAF 

Piqua Engineering Co., 112 E. Ash St., Piqua, Ohio 
USAF 


Pitman, George, 2733 Stratford Ave Cincinnati 
Ohio, USAF 

Pitman Manufacturing Co 300 W. 79th Terrace 
Kansas City, Mo., USAF 

Pitts Des Moines Steel Co 3436 Neville Island 
Pittsburgh, Pa., USAF 

Pittsburg Erie Saw Co., 1569 Tower Ave., St. Louis 
Mo USAF 

Pittsburgh Plate Glass Co 2000 Grant Bidg 
Pittsburgh, Pa., USAF 

Plains Steel Corp., Box 449, Clovis, N. M., USAF 
Plan Research Corp 10966 Lenconte Ave Los 
Angeles, Calif., USAF 

Plastico, Dayton, Ohio, USAF 

Plax Corp., 672 Farm Ave., Hartford, Conn., USAF 

Podbieiniak, Inc 341 E. Ohio St., Chicago, Ill 
USAF 

Polarad Electronics Corp., 43-20 34th St., Long 
island City, N. Y., USAF 

Polarizing Instruments Co., Irvington, N. Y., USAF 

Polaroid Corp., 730 Main St., Cambridge, Moss 
USAF 

Polyphpase Instruments Co 705 Haverford Road 
Bryn Mawr Pa 

Polytechnic institute, 99 Livingston St Brooklyn 
- v USAF, Navy, NACA 

Polytechnic Research Development Co., 202 Tillary 
St., Brooklyn, N. Y., USAF 

Pomona College, Claremont, Calif., USAF 

Ponsford Equipment Co 305 Canal St El Paso 
Tex., USAF 

Pool, Robert M., 700 Gainsborough Rd., Dayton, 
Ohio, USAF 

Pope Machinery, Haverhill, Mass., USAF 

Porology Equipment, Inc Pacoima, Calif., Navy 

Porter, H. K Co Joliet, Il USAF 

Portland Copper & Tonk Works, Inc., S$. Portland 
Me., USAF 

Potter Aeronautical Co., Route 22, Box 532, Union, 
N. J., USAF 

Potter & Brumfield Manufacturing Co Price & 
Gibson Sts., Princeton, ind., USAF 

Potter instrument Co 115 Cutter Mill Rd, Great 
Neck, N. Y., USAF 

Powder Power Tool, 719 S.W. Woods St., Portland 
Ore USAF 

Powell Anchor-Chair 126 E. Fourth St., Chester 
Po.. USAF 

Power Generator Ltd 25 WN. Montgomery St 
Trenton, N. J USAF 

Prott & Whitney Aircraft Div 362 S. Main St 
E. Hartford, Conn., USAF 

Precision Rubber Products 3110 Oakridge Or 
Dayton, Ohio, USAF 

Pressed Stee! Car, 417 S$. Hill, Los Angeles, Calif 
USAF 

Presto Record Corp Box 500. Poramus, N. ) 
USAF 

Prewitt Aircraft Co 410 5S. Springfield Rd 
Clifton Heights, Po., USAF 

Princeton Radiation Chemistry Lab., Box 12, Prince 
ton, N. J., USAF 

Princeton University Brunswick Pike, Princeton 
N. Y., USAF, Novy 

Proboscope Co., long Island City, N. Y., USAF 

Product Development Research, 2365 Leforge Rd 
Ypsilanti, Mich USAF 

Product Technicions, 130 E. Maine St Rochester 
N. Y., USAF 

Productioneer, Inc., 726 W. Nineteenth St, Chicage 
im USAF 

Products Development Corp 307 Bergen Ave 
Arlington, N. J., USAF 

Propulsion Research Corp., 309 E. Regent St., Ingle 
wood, Calif USAF 

Prossner Sons, inc 244 E. Whitesboro St., Rome 
N.Y USAF 

Protection, inc., 6521 West St., Inglewood, Calif 
USAF 

Providence College, River Ave., Providence, R. |., 
USAF 
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THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


The extreme load change rates required to 
test air driven accessories and components 
for jet powered aircraft are easily and quickly 
obtained when your test facility uses 
THERMAL Type DF heat exchangers. These 
heat exchangers are always designed around 
the high velocity, clear flame combustion 
characteristics of THERMAL burners. Con 
vection is thus the primary means of heat 
transfer thereby promoting uniform metal 
temperature and long life. THERMAL Heat 
Exchangers are supplied as complete pack 
age installations including all control and 
accessory equipment 


SPECIAL DESIGNS AVAILABLE FOR: 

Pressures from O to 1500 PSIG. Tempera 
tures from 300° F to 1500" F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 
BTU/hr. 








hl 


for 

flexibility in 
test facility 
air heating... 


Ga ola t t at ners © Aw 
eaters ¢ Submerged Combustion e Com 
bustion & Weat Transter C§auipment 





THERM™MAL 


Thermal Research 4&4 Engineering Corp. 


CONSHOHOCKEN 


NIA 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Hm-m-m-m, 

Jims out there now, and 
Howard and Wally 

and Ross and Bob, and 
Miller and Hank and 
CAFE And Willm snd «+ 


Que of those 


.++ Youll be living in 
Southern California 


If you’re happy right where you are—if you like your job, 
your boss, your neighbor’s children, the weather — then 
this message may be a little premature. 

But if you sometimes suspect things could be better, 
then we'd like to tell you about the Southern California 
Cooperative Wind Tunnel, and about living in Pasadena. 

We don’t expect anybody to pull up stakes and move 
out here tomorrow. But if you’re looking for more of the 
good things in life, both job-wise and otherwise, we think 
the CWT and Pasadena have a great deal to offer. No 
resume to send—just mail the coupon below for the 
CWT story. 


Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 
North American. 

< CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 





guided mi vile ‘. 


Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 


GENTLEMEN: Please end me literature about 


NAME 


HOME ADDRESS 


cITy 
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Psychological Services, inc., 909 W. Jefferson Bivd., 
los Angeles, Calif., USAF 

Psychological Research, 121 E. 94th St., New York, 
N. Y., USAF 

Puget Sound College, Tacoma, Wast USAF 

Purdue Research Foundatior Lafayette, ind., Navy 

Purdue University, Lafayette, ind., USAF, Navy, 
NACA 

Purolator Products, Inc 970 New Brunswick Ave., 
Rahway, N. J., USAF 

Pyramid Electric Co., 1445 Hudson Bivd., N. Bergen, 
N. J., USAF. 


Q 


Quaker Oats Co., Merchandise Mart Plaza, Chicago, 
i USAF 

Quaker Sofety Products, Main & Juniper Sts 
Quakertowr Pa 

Quantum, inc rooksvale Rd., Cheshire, 
Conn., USAF, 


R. S. Products Corp 4600 Germantown Ave., 
Philadelphia, Pa USAF 

Radiatio Engineering Lab Main St., Maynard, 
Mass USAF 

Radiatior nc., Box 217, Melbourne, Fla., U 

Radio Ceramics Cor; Angola, ind., USAF 

Radio Corporation of America, Front & Cooper Sts., 
Camder N J USAF 

Radio Development & Reseorct 
Jersey City, N. J., USAF 

Radio Frequency Laboratories 

Pkwy Boontor N. J USAF 

Radio Receptor Co Ine 240 Wythe Ave Br 
lyn, N. Y., USAF 

Radio Shack Corp 167 Washington St., Boston, 
Mass., USAF 

Radi Specialities 209 Pennsylvania Ave., Al 
amogordo, N. M., USAF 

Radio Supply Co., Walton & Franklin St., Syracuse, 
N.Y USAF 

Radioplane Co 8000 Woodley Ave., Van Nuys, 
Calif., USAF 

Ralph M. Parsons Co., Los Angeles, Calif., Navy 

Ram Industries, 152 W. 42nd St., New York, N. Y., 
USAF 

Ramo-Wooldridge Corp., 8820 Bellanca Ave Los 
Angeles, Calif., USAF 

Rand Corp 1700 Main St., Santa Monica, Callif., 
USAF 

Rand Development Corp., Cleveland, Ohio, USAF 

Rathbun Co., Presque isle, Me 

Rav Fastener Co Providence, ® 

Raviand Corp., 4245 N. Knox Ave., Chicago, Ill, 
USAF 

Raven industries, Sioux Falls, S$. D.. Navy 

Raydist Navigation 2514 W Pembroke Ave., 
Hampton, Va USAF 

Raytheon Manufacturing Co., 100 River St., 
Waltham, Mass., USAF 

Rea J B Co 1728 Cloverdale Bivd., Santa 
Monica, Calif., USAF 

Reaction Motors, Ine Denville, N. J., USAF 

Reading Batteries Division, Fifth St., Reading, Pa., 
USAF 

Recordak Corp., 441 Madisor Ave., New York, 
N.Y USAF 

Reed-Curtis Nuclear Industries, inc 307 Culver 
Bivd., Playad Rey, Calif., USAF 

Reed Research Ine 1048 Potomac St NW. 
Washington, D. C USAF 

Reeves Brothers, Inc New York, N. Y USAF 

Reeves instrument Corp 215 € 9ist St New 
York, N. Y USAF 

Reevesound Co., 304 E. 44th St., New York, N. Y., 
USAF 

Reflectone Corp Post Road Stamford, Conn 
USAF 

Refrigation Equipment C« 832 S. tudlow St., 
Dayton, Ohio, USAF 

Regent, Jack, Manufacturing Co 11905 Regent 
view Ave., Downey, Calif., USAF 

Regis College, Weston, Mass USAF 

Reiner Electronics C« Inc 152 W. 25th St New 
York, N.Y USAF 

Reinforced Plastics, Vineyard, Haven, Mass., USAF 

Reiss, Peter, 105 Court St.. Brooklyn, N. Y USAF 

Rem-Cru Titanium, Ine Midland, Pa., USAF 

Remington Rand Corrs Middletow < r USAF 

Renslow, leonard ¢ 1038 Bartelmy PI., St. Paul, 
Mine USAF 

Rensselear Polytect Institute, R. P 
Troy, N. Y., USAF, Navy, NACA 

Reo Motors Inve 2401 Ff rth ‘ 

querque, N. M., USAF 

Repub! Aviotion Corrs 
N. Y., USAF 

Republic Metals 

USAF 

Repub! 


AF 


Conk 


w 4 1 c ' 

Rep bli« Stee! 
OF USAF 

Resde! Engineering ‘ 
Angeles, Calif us 

Research Calculation 
Mass., USAF 

Research, Inc 115 WN. Buchanan Ave., Hopkins 
Minn. USA 

Research & Welding Co., Inc., 13638 Santa Fe Ave., 
Southgate, Calif., USAF 
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MORE AND MORE 


MAJOR COMPONENTS 
ARE BUILT BY ROHR 


For example, brazed, stainless steel, honey 
comb panel structures are being manufactured 
by Rohr for the great new B-58 Hustler, built 
by Convair for the U. S. Air Force 


Today Rohr manufactures over 30,000 air- 
plane parts, included in such major components 
as stabilizers, elevators, fuselage sections, pneu 
matic system components, high strength weld 
ments, and stainless steel honeycomb sandwich 


panels 


More and more, leading air-frame manufac- 
turers count on Rohr for design engineering, 
for conception, development and production of 


parts to meet modern flight problems. In many 


WORLD'S LARGEST PRODUCER OF 


cases, Rohr engineering teams are actually 
assigned to the customer's plant, to work with 
the manufacturer's engineering staff and bring 
back a full understanding of requirements to 
be met 

And, of course, Rohr is well known as the 
world leader in production of ready-to-install 
including the 


SSO 


power packages for airplanes 
Boeing B-52, KC-135, 707 
Lockheed Electra Propjet, Super Constellation, 
C-130, Douglas DC 


America’s leading military and commercial 


Convair 


and many other of 


planes 


For the aircraft parts you need, next time 


look to Rohr 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA, CALIFORNIA 


Also plants in Riverside, California « 


Winder, Georgia «+ 


Auburn, Washington 
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WHATEVER THE FUEL TRANSFER PROBLEM ... 


FLIGHT REFUELING, INC. DESIGNS AND PRODUCES 


—_— 


tT 


x ‘ 


Attention ENGINEERS 


Unusual career opportunities for > Flight Refueling, Inc. 


engineering personnel are avail- 
able in new projects for develop- 
FRIENDSHIP INTERNATIONAL AIRPORT Boltimore 3, Morylond 


ing new fuel transfer systems. 
WEST COAST William E. Davis, Box 642, Inglewood, Calif 


Writ gin 1g Manager for 
rite Engineering a9 REPRESENTATIVES: AVION F. J. Kendall, Box 622, Far Hills Sta 
details. Dayton 9, Obio 
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Revere Copper & Brass, inc 196 Diamond St 
Brooklyn, N. ¥., USAF 
Revere Corp. of America, 322 N. Cherry St 
Wallingford, Conn USAF 
Rex Plastics, 607 Seneca Creek Ad. Buffalo, N. Y 
USAF 
Reynolds Metals Co., 2000 S. 9th St., Louisville 
Ky USAF 
Reynolds Electric Co., 718 N. Piedras St., El Paso 
Tex USAF 
Rheem Manufacturing Co., 9236 E. Hall Rd., Downey 
Calif USAF 
Rhode Island State College, Kingston, R. |., USAF 
Rhodes lL. 1512 Utah Ave., Alamogordo 
N. M., USAF 
Rhodes Lewis 3652 Eastham Dr Culver City 
Calif., USAF 
Rice Institute, 6100 Main St., Houston, Tex., USAF 
Rich Electronic, inc 212 N.W. Bth Ave., Miami 
Fia., USAF 
Richardson Bellows, | W. S7th St New York 
N. Y., USAF 
Richards Corp., 1514 N. Quincy St., Arlington, Vo 
USAF 
Ridell instruments, Williams Bay, Wisc., USAF 
Rider, Paul, 6947 Pershing St St. Lowis, Mo 
USAF 
Ringwood Chemical Co., Ringwood, ill., USAF 
Risin Electronics Co., 617-633 Brooklyn Ave., Brook 
lyn, N. Y., USAF 
Riverside Metal Co 1 Pavillon Ave Riverside 
N. J USAF 
Robbins Mills, 1407 Broadway, New York, N. Y 
USAF 
Roberts, Fred |., Danbury Rd., Wilton, Conn., USAF 
Robertshaw -Fulton Controls Co 110 N. Cotterman 
St., Greensburg, Pa., USAF 
Rocket Jet Engineering Co 614 W. Colorado 
Glendale, Calif., USAF 
Rockwell Register Co., 510 S. Lansing Ave., Tulse 
Okla., USAF 
Rockwood Sprinkler Co., 38 Harlow St., Worcester 
Mass., USAF 
Rohm & Hass Co., 222 W. Washington Sq., Philo 
delphia Pa USAF 
Rohr Aircraft Corp., Foot of H St., Chule Vista 
Calif USAF 
Rollins Co. ltd 2010 Lincoln Ave Pasadena 
Calif USAF 
Rome Cable Co 421 Ridge St., Rome, N. Y 
USAF 
Rome Electric Supply Co 102 Erie Bivd Rome 
N. Y., USAF 
Roper, Geo. D., Corp., Rockford, It! USAF 
Rose, Karl £ 1317 W. Riverview, Dayton, Ohic 
USAF 
Rosen Raymond Co 32nd & Walnut Sts Phila 
USAF 
719 N. Melborn Ave., Dearborn, Mich 


Office Equipment Co., 113 E. Third St., Dayton 

Ohio, USAF 

Rowland, Wm. & Harvey, 449 Marietta St. N.W 
Atlanta, Ga., USAF 

Royal Electric, Inc Jamestown, Ohio, USAF 

Royal Heaters, Inc 1024 Westminster Ave., Alham 
bra, Calif., USAF 

Royal McBee Corp., 20 Devereux St., Utica, N. Y 
USAF 

Royal Typewriter Co Box 1434, Mobile, Ala 
USAF 

Royer & Royer, 123 E. 39th St.. New York, N. Y. 
USAF 

Roylyn, Inc., Glendale, Colif., USAF 

Ruco, inc., Box 515, Dayton, Ohio, USAF 

Ruddy, Bard J., Inc 1147 Mohawk St., Utica, N.Y 
USAF 

Rudmose Associates, 6102 High School Ave., Dallas 
Tex USAF 

Rudolph, O. C. & Sons, Box 446, Caldwell, N. J 
USAF 

Ruffe, inc 7525 NW. 37th Ave Miami, Fia 
USAF 

Runner Associates, Mt. Vernon PI., Golden, Colo 
USAF 

Ruska Instrument Co., 4607 Montrose Bivd., Houston 
Tex USAF 

Rutgers University, College Ave., New Brunswick 
N. J., USAF, Navy 

Rutherford Electronics Co Culver City Calif 
USAF 

Rutico, Inc 490 S. Fair Ooks Ave Pasadena 
Calif., USAF 

Ryan Aeronautico!l Co 2701 Harbor Dr San 
Diego, Calif, USAF, Navy 

Ryan Industries Co 19159 John 8. St., Detroit 
Mich USAF 

Ryerson, J. D Asso 412 €. Genesee St 
Syrocuse, N.Y USAF 

Ryersor Jos T. & Son, Box BO00A, Chicago, II! 
USAF 


S 


3S. K. F. Industries, Front St. & Erie Ave., Phila 
delphic, Pa., USAF 

Socramento Meter ( Alamagordo, N. M., US4F 

Secramento State Co Freeport Bivd., Secramento 
Calif USAF 

Sadler, Samwvel P 1517 Vine St Philadelphia, Pa 
USAF 

Safe Flight Instruments Co., 4 Water St, White 
Plains, N. Y¥., USAF 

Soenger Bredt rene Stuttgart Germany USAF 

Sofewoy Heat Elements, inc, Newfield & Heat Sts 
Middletow Cor USAF 


AVIATION WEEK, June 3, 1957 








ELECTRICAL 
ENGINEERS 


If you have had engineering experience in any of the cat- 
egories shown below, Northrop Aircraft has an attractive 
position for you, with many benefits. important among 
them are high compensation, challenging assignments, 
steady advancement, recognition of initiative and ability, 
and continued interest in your progress. Many outstaend 
ing engineering positions are offered, as follows 

ELECTRICAL GROUP, which is responsible for the de 
sign of such things as power generation and distribution 
systems, rectifiers and power converters, and suxiliary 
Systems as applied to manned aircraft, guided missiles 
and ground support equipment 

COMMUNICATIONS AND NAVIGATION GROUP, wiich 
is responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in missiles 

FIRE CONTROL RADAR GROUP, which is responsible 
for the installation and application of the most advanced 
type of fire control systems in fighter-interceptor aircraft 
The work covers the installation of the equipment and 
associated wiring; continuing liaison with equipment 
manufacturers preparation of system analysis and re 
ports; and follow-up of system performance in the field 
@s aircraft become operational 

INSTRUMENT GROUP, which is responsible for the de 
sign of instrument systems for manned aircraft and the 
installation of flight test instrumentation for guided 
missiles 

There are also opportunities for draftemen with either 
electrical or mechanical experience 

At Northrop Aircraft you will be with a company that 
has pioneered for seventeen years in missile research 
and development. Here you can apply your skill and abil 
ity on top level projects such as Northrop’s new super 
sonic trainer airplane, Snark SM-62 intercontinental mis 
sile, and constantly new projects. And you'll be located 
in Narthrop’s soon to be completed multi-million doltiar 
engineering and science building, today's finest in com 
fortabie surroundings and newest scientific equipment 

if you qualify for any of these representative positions, 
we invite you to contact the Manager of Engineering 
Industrial Relations, Northrop Aircraft, tne ORegon 
68-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-0, Hawthorne, California 


NOR 


THROP 





Circle Number 257 on Reader-Service Cord 








@ CONTRACTORS 


Sage Lobs. inc, 38 Guinean St., Walthem, Mass., 
USAF 


175 Wyman 5t., Waltham, Mass., 


Sanborn Co 
USAF 
Sandberg, 
Sanders Associates 
N. H., USAF 
Senta Barbara Research, Goleta, Calif 
Senta Clara College, 820 Aivesto 
Calif., USAF 
Sergent, E. H. Co 

USAF 
Surke 
ington, ind 
Sever, Dr. ® 
Senteils Bros. Co 
Mass USAF 
Saxon, 8. B., Box 683, Ft Walton, Fla., USAF 
Sowyer-Bailey Co., 1559 Niagara S1., Buffalo, N. Y., 
USAF 
Schenuif, Frank 
Baltimore, Md 
Prof ® 
many, USAF 
Schiedah!, G. 1. Co., Medical Arts Bidg 
Minn, USAF, Navy 
Schlichting, Prof. H., Braunschweig 


Serl, Pasadena, Calif., USAF 


inc., 137 Canal S1., Nashua, 


USAF 
Senta Clora, 


4647 W. Foster St., Chicago, IIL, 


Tarzian Ine 415 N. Cellege Ave., Bloom- 
USAF 
Munich, Germany 


Junction Rts 


USAF 
128 & 62, Danvers, 


Rubber Co 
USAF 
Friein 


Railroad & Union Ave., 


Scherhag University Berlin, Ger 


Northfield, 


USAF 


Germany 


GVV OGD 


&) 


Schoene Electronics tab., 1410 $. Grand Ave., 
Evansville, ind., USAF 
Schofper, Dr. E., Hechingen, Germany, USAF 
Schriber Sheet Metal Co., 915 5. Perry St., Dayton 
Ohio, USAF 
Schultz Tool Mfg. Co., 
Gabriel, Calif., USAF 
Schutter, Carl W., 60 E 
City, WN. Y., USAF 
Schwab Textile Corp 
N. Y., USAF 
Schwarzkopf Microanalysis 
side, N. Y., USAF 
Schwien, L. N., Engineering 
los Angeles, Calif., USAF 
Science Research Associates 
Chicago, Ill., USAF 
Scientific Associates, 2062 E 
Ga USAF 
Scientific Electric 
Scientific Glass 


feild, N. J 


425 5S. Pine St., San 


Montauk Hwy., Rockville 
43 Union Square, New York 
56.19 37th Ave., Wood 
5736 Washington Blvd 

57 W. Grande Ave., 
Piedmont Rd., Atlanta 


USAF 


Bloom 


Co., Garfield, N. J 
App., 100 

USAF 
Radio Products 
Neb USAF 
Specialty Co 
USAF 


Lakewood Ter 


Scientifn 215 S. Eleventh St 
Omaha 
Scientific Brighton 


Mass 


Pn 


& ALL-TRANSISTOR © 


jay AMPLIFIER 


ee) 


Beckman / WN DC Amplifier A 


© 6 wv peak 
to peak noise 
at 0-1 c.p.s. 


© 4 pv driftin24 


hours at 25° C 


@ 


A general-purpose chopper-stabilized unit, the Model WN is actu- 
ally a package of two separate amplifiers and two regulated power 
The input-output circuits are completely isolated from 
ground so that the entire amplifier package floats relative to ground 
The Model WN can be used as either an operational or potentio- 
Elimination of vacuum 
blies compietely frees the Model WN of microphonics, regardless of 
For complete technical details, write for Data 


supplies 
metric amplifier 


service conditions 


File D-11-7 


Beckman’ 


325 N. Muller Ave 
a divimon of Beckman Inatrumenta, Inc. 


Responsible new positions in engineering, production, technical marketing. Write jor Career File 10. 


© 0.01% linearity at d.c. 


€%) Coa 
®oaag ago? 


The Beckman/WN D-C Amplifier with built-in power supply is 
completely transistorized . . . for long life and low power consump- 
tion... for applications requiring the hard-to-find combination of 
high accuracy and absolute reliability. 


Systems Division 


& 





tubes in all four assem- 


, Anaheim, Calif. 
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Scott Aviation Corp., 1314 Depew Ave., Loncaster, 

N. Y., USAF 

Seaboord Electric Co 
N. Y., USAF 

Seors, Roebuck & Ce., 
Tex., USAF 

Seoviews Electric Co., 
USAF 

Sedior, Jeanette, 1513 Utah St., Alamogordo, N. M., 
USAF 


417 Canal St., New York, 


1409 S. Lamar St., Dallas, 


406 Main St., Avon, WN. J., 


Seeburg, J 1500 N. Dayton St., Chicago, 
ill., USAF 

Se-Gler Corp., 2001 E. Artesia, Long Beach, Calif., 
USAF 

Seitz, Dr 
USAF 

Selby Shoe Co., 1020 Seventh St., Portsmouth, Ohio, 
USAF 


P. Co., 


Frederick, Univ. of Illinois, Urbana, til, 


Seline & Son, 705 S. 16th St., Omahe, Neb., USAF 

Selma Plumbing & Heating, Box 597, Shalimar, Fia., 
USAF 

Sensitive Research 

t. Vernon, N. Y 

Service Blue Print Co., 
USAF 

Service Metal Fabricators 
Monica, Calif., USAF 

Servo Corp., of America 
New Hyde Park, N. Y 

Servomechanicisms Inc 
Hawthorne, Calif., USAF 

Shaw & Estes, Inc 1407 S. Akard 
USAF 

Sheffield Corp., 721 
USAF 

Shell Oj! 


Instruments Corp., 9 Elm Ave., 
USAF 
400 E. First St Ohio, 


Dayton 


2209 Mich. Ave., Santa 
2020 
USAF 
12500 Aviation 


Jericho Turnpike, 
Bivd., 
Dallas, Tex 
Ohic 


Springfield St., Dayton 


USAF 
San 


Co 50 W. 50th St New York, 
Shelton, C. A Electric Co 55 Hubbond St 
Fernando, Calif., USAF 
Shepley Bulfinch, 1 Court St 
Sheppard, ®R. H., Co 101 
over, Pa USAF 
Sheridan Supply Co 
Sherman Fairchild 
N. Y., USAF 
Sherwin-Williams Co 101 
Cleveland, Ohio, USAF 
Shillstone Test Lab., 2301 
Tex., USAF 
Shook, Chaos. H Inc 
Ohio, USAF 
Shoop Engineering 
itt., USAF 
George A 


USAF 
Han 


Boston, Mass 
Philadelphia St 


Calif 
Plaza 


USAF 
New York 


Beverly Hills 
30 Rockefeller 
NW 


Prospect Ave 


W. Dallas Ave., Houston, 


582 W. Second St., Dayton 


1516 S. Wabash Ave., Chicago, 


Shupp 3134 63rd Ave., Cheverly, Md 
USAF 
Siegler Corp 
Calif USAF 
Siemens Reinger 
Sierra Electronic Corp 
Carlos, Calif USAF 
Sierra Engineering Co 123 £. Mo 
Madre, Calif., USAF 
Sierracin Corp., Burbank 
Sies Electric Supply Co 
tanooga, Tenn., USAF 
Sif Robert G 1] W. Monument 
Ohio, USAF 
Sikorsky Aircraft Division 
Aerocessor 5 
USAF 
5209 W. Kinzie St 


Artesia St Long Beach 


2001 € 


Erlanger, Germany, USAF 
1040 Britten Ave Sor 


Werkes 


ntecito, Sierra 


Calif 
734 € 


USAF 
lith St., Chat 


Bidg Dayton, 


Conn., Navy 
Plains Rd 


Bridgeport 
Simmonds White 
Tarrytown, N. Y 
Simpson Electric Co 
itl., USAF 
Singer Sewing Machine Co 
York, N. Y., USAF 
Sintercast Corp. of America 
Siskin Steel & Supply Co., 701 
tanooga, Tenn., USAF 
Skiatron Electronics TY Co 
York, N. Y., USAF 
Skinner-Sherman, Inc 


Chicago, 
149 Broadway, New 


USAF 
Chat 


Yonkers, N. Y 
W. 23rd St 


180 Varick St., New 


246 Stuart St., Boston, Mass 


Skinner, Wm. & Sons, 12 W. 40th St., New York 
N. Y., USAF 

Skydyne, Inc., 

Skyline Clothing Co, 424 
N. Y., USAF 

Smith, A. O., Corp., 8533 N. 27th St 
Wisc., USAF 

Smith, Alphews, Columbus, Ohio, USAF 

Smith, Carl E., 4900 Euclid Ave., Cleveland, Ohio, 
USAF 

Smith College, Northampton, Moss USAF 

Smith, E. H., Co., 901 Pershing Dr., Silver Spring, 
Md., USAF 

Smith, Hinchmon & Grylls, Inc 
St., Detroit, Mich., USAF 

Smith, J. H., Mfg. Co 
burgh, N. Y., USAF 

Smith Machinery Co 
N. M., USAF 

Smith, Morgan S., 

Smith-Morris Co., 
USAF 

Smith, Neal A., 
Ohio, USAF 

Smith & Schaeffer 
Ohio, USAF 

Smuckler, A. F., Co., Inc 
N. Y., USAF 

Snell, Foster D., Inc, 29 W 
N. Y., USAF 

Societe Fabrication, Paris 

Society Coanda inven 
France, USAF 

Secony Mobile Oi! Co 
Mass., USAF 

Secony-Vacuum Oi! Co 

Y., USAF 


N. Y., USAF 
Ave., Peekskiil, 


River Rd., Pt. Jervis 
Central 


Milwaukee, 


234 W. Congress 


Little Britain Rd. New- 


512 E. Second St., Roswell, 
York, Pa., USAF 


Myrtle & Wolcott, Ferndale, Mich., 


67 Westview Ave., Worthington, 


3717 Eastern Ave., Cincinnoti 


202 Tillary St., Brooklyn 


15th St. New York, 
France, USAF 
12 Rue Honnet, Paris, 


445 Chelsea St., E. Boston, 


126 Broadway, New York, 
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What does it take to develop an 
system? Here is the 20-year background Perkin-Elmer 


has brought to the field of military infrared 


infrared detection 


the targets? 


F f yrmation write 


ENGINEERING AND OPTICAL 


Perkin-Elmer ~, 
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Typical FICo Systems and Instruments 


iD. ge. 


FiCe ASN-7 Course and Distance 
Computer System — indicator and 
control are shown. Can be provided 
with polar capabilities. 


FICe Wind Memory Computer — an 
aid when navigational systems oper- 
ate with Doppler. 


No missile systems can be 
illustrated because of the 
level of classification. FiCo 


is doing extensive work in 
ABMA's Redstone and Jupi- 
ter programs, in the Navy's 


Tartar and Terrier programs, 


and in other projects 


FICo Viewfinder Computing Timer 
— controls up to five aerial cameras 
simultaneously. Highly compact. 


FiCo Magnetic Variation Computer 
— precludes need for manval correc- 
tion in aero navigation. 


FICo Test Set — for fight line check 
ovt of navigational system. Self 
contained and portable. 


FICo Exhaust Temperature Indica- 
tor — range 200°C to 1000°C with 
+ 5° accuracy. 6” long x 2” diam. 


FICo ASN-6 Present Position Com- 
puter System — indicator and con- 
trol are shown, 





FICe Analog-to-Digital Converter 
— for airborne sensing system for 
traffic control. 














Ford Instrument provides the systems 


Navigational Systems and Computers Exhaust Temperature Indicators 


Cruise Controls Sensing Systems for Traffic Control 


Guidance Systems Drone Controls 
Missile Launching and Control Computers Computing Timers for Aerial Photography 


Computer and Control Components Plotting Equipment 


-@ FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


| Beverly Hills, Calif. Dayton, Ohio 


For information on FiCo's cero and missile products and capabilities, write to FiCe’s AIRBORNE EQUIPMENT DEPARTMENT. 
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@ CONTRACTORS 


Mig ° Ine 
Calif USAF 
Berkeley, Calif USAF 
2200 Pacific Highweoy 


Soderberg 626 &. Palm 
Alhambra 

Solano Laboratories 

,Olar ivcra o 


ox 20, Eimetord, N. Y 
375 Fairfield Ave 


JSAP 
ylumtord 


Box 338. Melbourne, File 


yrabear 
JSA 
yule, Carl WN 700 Kenia Daytor Ohio 
USAF 


Sterling, NM. J., USAF 
Bivd., Los 


Main S&F 
3300 


Apparaty 

Soundrive Engineering Cahvenge 
Angeles, Calif USAF 

Soundscriber 146 Munson St 
USAF 

South Florida 
Miam Fla USAF 

South Shere Machine Co 
Maes., USAF 
Research 

USAF 


Research 


Conn 


New Hoven 


Test Service, 4201 N.W. Seventh St 


8 Brooks Ave., Quincy 


917 S. 20th Se 


Southerr 
Ala 


Southwest 


Birmingham 


Institute, 6500 Culebra Rd 
San Antonio, Tex USAF, NACA 
ducts, ine Alamo 


USAF 


Southwest Pro Downs, Box 85D 


San Antonio, Tex 


Eng. Co., 4800 Santa Fe Ave., Los 
USAF 

719 
USAF 


Deve 


Southwestern 
Angeles, Calif 
Southwestern Stamp W. Grand Ave., Okle 


Oklo 


par ineering 


home City 

2pment ncote Pa 

Filte ska, M , USAF 

Withingto 50 We Jackso 
JSAF 

yrpose Engi 
JSAF 

< Skunks Misery Rd 


e ¢ J4i, Norwalk 


Syosset, N. Y 


? Equipment, 3002 Commerce St., Dallas 
USAF 
Spectrochemical Laboratories 
Pittsburgh, Pa., USAF 
Spen, Henry Co., Ine 
N. Y., USAF 
Spencer Kennedy 
Ave 
Sperry 
Great 
Sperry Rand 
Fia., USAF 
Spica, inc., 7 Grove St 
Sponge Rubber 
Conr USAF 


Wood St 


1995 Pitkin Ave., Brooklyr 


Laboratories Massachusetts 
Mass 
Gyroscope Co Mare 
Neck, N. Y., USAF 
103 Se 


Cambridge 
Lakeville Rds 
Corp Bayler St Pensacola 

USAF 
Sheltor 


Moss 
Ave 


Winchester 


Production, Howe 


REVISED CATALOGUE of METAL 
HYDRAULIC CLOSURES for AIRCRAFT 


Tubing Seal Cap, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hydraulic lines and assemblies. 


AN 


price of 


and deh 


my 


order 


TUBING SEAL CAP, INC. 


808 W. Santa Anita 
San Gabriel, Calif. 
Eastern Office 

428 New Center Bldg. 
Detroit 2, Michigan 


of th 
sent in the 
of this coupon 


revised catalog 


next mall upon 


Your 
will be 


copy 


very 


NAME 


POSITION 


CITY 
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1 
volume produc 


Iniormati 
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Sprogvue 
Wise 

prague 
Mass 


USAF 
Electric 


Sprogue 
Gardena 

gfield Elevotor 
USAF 
square D 
USAF 


repco, Inc 314 Lec 


Spri 
Ohio 
2814 


jtackpole Carbon Co 
Po USAF 
Stainless ’ ued 
Stallmar 
N. Y 
Stencil. Hotma 1p 
Calif USAF 
Standard Air Co., 80 
USAF 
Standard Armament 
Burbank, Calif 
Standard Bent 
Standard Coil 
Ave., Los Angeles 
Standard Comtainer 
N. J., USAF 
Standard Electric 
ton, Ohio, USAF 
Standard Electric 
Mass., USAF 
Stondard Mfg. Co 
USAF 
Standard Oil 
USAF 
Standard Oj! of 
Chicago, Ill., USAF 
Standard Oil of 
USAF 
Standard Oil 
Standard Pressed 
Jenkintown, Pa 


Gloss 


Standard Rolling Mill 


N.Y USAF 
Standard Scientific 
Standard-Tomson Co 

Ohio, USAF 
Stanford Research 

Menlo Park, Calif 
Stanford University, | 

Calif., 
Stanley 

USAF 
Stanley 

USAF 
Stonleys 
State Laboratory, Inc 

N.Y USAF 
Statham 

Bivd., Los 
Stavid Engineering 

USAF 
Stearns, Roger 

Cole., USAF 
Stee! Products 

Springfield, Ohio 
Manvutactur 
Ohio 


Aviation 


Angeles 


Mig 


Steel craft 
Rossmoyne 
Bros 
Chicago, Ili 
Steiner-ives Co 
USAF 
Steinthal, M. & Co 
N. Y., USAF 
Stephen Douglos Co 
Monica, Calif 
Stereatronics, inc., 66 
USAF 
Sterling Precision 
Flushing, N. Y 
Sterling Radio 
USAF 
Sterling 
Ohio 
Stevens 
USAF 
Stevens, J 
N.Y., USAF 
Stevens, L. E., Co 
Ohio, USAF 
Stewort-Warner Corp 
cago, Ill., USAF 
Stoddard Aircraft 
Hollywood, Calif 
Stop Fire ine 125 
USAF 
Stotter Ine 
USAF 
Ste Friedman 
USAF 
Stout, Philip, Baltime 
Strotex instruments 
Calif., USAF 
Streeter Amet 
USAF 
Stroemung 
USAF 
omberg Carlso 
N_Y USAF 
Strome ® G 
Ohi USAF 
vkoff A 


Stein 


S$. Co 
USAF 
Institute 
NACA 
R. Co 


1441 


Technical 


Str 
4302 


rate ¢ 
nm OD r 
USAF 
Oxygen C€ 

sce Calif USAF 
Studeboker Pocka 
Stulen, John Co 
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» $t., Dayton, Ohio 


Products Co ine 
484 Bloomfield Ave 
Products 
Time, 89 
1332 Canton St 
2500 New York Ave 
Indiana 
Texas 


Products 
Stee! 


New York, N. Y 


NACA, Navy 
2500 Dallas % 
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312 Park Ave 


Engineering 
USAF 


Instrument 
USAF 


Products 


4311 


5th & Hudson 


525 West 


Radio 
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620 § 


4101 N 
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1144 W. 135th St., 


Sales 


120 W. North Springfield 


Burnet St ‘ ati, Ot 


USAF 
942 Tannery St., St. Moarys 
USAF 
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Wale, Po 
Tiega St 


St North 


123-131 $ 


921 N. Highland, Hollywood 


Gardner Ave., Brooklyn, N. Y 


inc., 3012 N Way 


Holly wood 


USAF 


USAF 
Vinebur 


469, Butler, Pa 
1919 


Box 
Calif USAF 

Montclair 
Third St 


2240 € Day 


Logan St Springfield 


Dallas, Tex 
Whiting, Ind 


910 S. Michigan Ave 


Box 862, El Paso, Tex 
Eimhurst, N. Y., USAF 
Steward & Kenmore Ave 
196 Diamond St., Brookly 
USAF 


216 S. Main St Dayton 


Institute Standard Village 
USAF, NACA 
915 University 
USAF 


Ave., Stanford 


Denver, Colo 
Broadway, New York, N. Y 


USAF 
28th St 


N. M 
37 € New York 
12401 W 
USAF 


Olympi« 
Calif 
Plainfield, N. J 


Co., 660 Banock St., Denver 
1205 W. Col 


smbia 


ing Co 9017 Blue Ash Rd 


USAF 
Manufacturing Co 
USAF 
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1401 W. Jacksor 


Uni N J 


Ave New York 


222 Fourth 
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USAF 


West End Rd., Weston, Moss 


34-17 Lowrence St 
Box 1746, Houston, Tex 
Mayfield Rd Cincinnati 
Hoboken, N. J 
York 


1410 Broadway, New 
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New 
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@ CONTRACTORS 


Addison, tl USAF 
358 Fitth Ave New York 


ock »bert [ 24 N. Douglas Ave 

field, Ohio, USAF 
nmers Gyroscope Co 2328 Broodway Santa 
Monica, Calif USAF 

Sun Oil Co 1608 Walnut St.. Philadelphia, Po 
USAF 

nstrand Machine Tool Co., 253) llth St., Rock 
ford iW USAF 

Superdrauvlic Corp., Box 583, Somerset, Ky., USAF 

Superior Electric Co inc 83 Lowrel St Bristol 
Conr USAF 

Sure! Electric Constr 1511 Lexington Ave New 
York, N. Y., USAF 

Surface Combustion, 400 Dublen Ave., Columbus 
Ohio, USAF 

Surpenomt Manufacturing Co., Clinton, Mass., USAF 

Sverdrup & Parcel, inc., 915 Olive St., St. Lovis 
Mo., USAF 

Swediow Plastic 3757 Wilshire Bivd Los 
Angeles, Calif., USAF 

Sweeny, 8. K. Mfg. Co 1601 23rd St Denver 
Colo., USAF 

Swift Electric Welder, 8095 Livernoi St., Detroit 
Mich USAF 

Swi Industries, 10 Love Lane, Hartford, Cor 
USAF 

vitlik Parachute Co 1325 €. State St Trentor 
N. J., USAF 

Sylvanio Electric Products, Inc Box 59. Bayside 
N. Y., USAF, Novy 

Synthetical Laboratory, 5558 W. Ardmore, Chicago 
itt., USAF 

Syracuse University 205 University Pi Syracuse 
N. Y., USAF, NACA 

Systematics Inc 30 Hermosea Ave Hermosa 
Beach, Colif., USAF 

Systems Desigry ! 
N.Y USAF 

bystems Development Ine 410 Chenango St 
Binghamton, N. Y., USAF 

Systems Research Laboratory, 300 Woods Dr., Day 
ton, Ohio, USAF 

Szekely, O. E Associates, 5312 Westminster Ave 
Philadelphia, Pa USAF 


T 


T K. M. Electric Co., Rochester, N. Y., USAF 

Taber Instrument Corp 11 Goundry St., N. Tone 
wanda, N Y USAF 

Tafel Electric Supply Co Nashville, Tenn., USAF 

Talbot, Dr. A. G 2600 Far Hille Ave Doytor 
Ohio, USAF 

Taleo Engineering C« 2685 State St Homden 
Conr USAF 


T er Cooper 


550 Fifth Ave New York 


75 Front St Brooklyn, N. Y 
Fair Ooks Ave Pasadena 


Tatsch, Frank, 1150 N. Main St., Silver City, N. M 
USAF 
Thiokol! Corp., 778 N. Clinton Ave., Trenton, N. J 
USAF 
Taylor, T. L., Engineering Soles, 2100 St. Paul St 
Baltimore, Md USAF 
Taylor fibre Co Norristown, Pa USAF 
Taylor-Wharton tron, Easton, Pa., USAF 
Technical Appliance Corp Sherbourne N 
USAF 
Technical Material Corp., 700 Fenimore Rd., Mamear 
oneck, N. Y., USAF 
Technical Operations, inc., 6 Schouler Court, Arling 
ton, Mass., USAF 
Technical Research Group, 17-19 Union Sa. West 
New York, N. Y., USAF 
Technical Services, inc, Livonia, Mich., USAF 
Technifax Corp., 514 N. Campbell S¢., El Paso, Tex 
USAF 
Technitrol Engineering Co 3212 Market St., Phile 
deiphia, Pa., USAF 
Techno Electric Mfg., 1430 Cote Ave., Long Beach 
Calif., USAF 
Technology Instr. Co., 531 Main St., Acton, Mass 
USAF 
Tektronix, Inc., 712 $.E. Hawthorne Bivd., Portland 
Ore., USAF 
Telecomputing Corp 12838 Saticoy St., N. Holly 
wood, Calif f 
Teledynamics nd & Walnut Sts Phila 
deiphia, Pa 
Telemeter Magnetic, 2245 Pontius Ave., los Angeles 
Calif., USAF 
Teleregister Corp 445 Fairchild Ave Stamford 
Conr USAF 
Teletronics Laboratory, Inc 54 Kinkel & West 
bury, N. Y USAF 
Teletype Corp 1400 Wrightwood Ave Chicago 
itt., USAF 
Television Products, Chicago, Iil., USAF 
Aircratt Corp Box 6191 Dallas Tex 
iversity, Broadway & Montgomery, Philo 
Pa., USAF 
inc., 80 Wheeler Ave., Pleasantville 


nessee A. & |. College, Nashville, Ter USAF 
Engineering 1090 Springfield Rd 

nm, N. J., USAF 
Eavipment C 

Calif USAF 


939 Howord S$ San Frar 
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Manned Aircraft 
Incorporating 
Research and 


Development by 


LAND-Al R, INC. 


Incremental motor pulse 
to shaft displacement 
1 in 1,000,000 


reliable 


Investigate LAND-AIR ability os 
Manufacturers— Engineers 
Electronics Optics Avionics 
X-Ray Electro-Mechanics 


LAND-AI 


7444 W. Wilson 


The JEVIS 


Vibration 
Indication — 
2% Accurate 
at 700°F. 


R, inc. 


Chicago 31 
Subsidiary of California Eastern Aviation, Inc. 
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PROPELLER 
Fiat G 46 
Fiat G 49 
Fiat G 59 
FN-333 Te 


AIRCRAFT 

Trainer 

Trame r 

Trainer 

uring and executive's amphibian 
JET AIRCRAFT 

Fiat G 82—Operational 
Fiat G 91—Light 

the NATO 


trainer 


ground ottock tighter for 


Fiat G 91 T 
Fiot F 86K American 
cence All fighter 
Fiat Vampire Mk 52 (De Haviland licence 

Fighter 
North American F 86 D “Sabre 
for |.R.A.N 


Operational 
North 


weather 


trainer 


Aviotion li- 


Overhouls 


HELICOPTERS 


ce «é 


Sikorsky S-58 (manufacture of 
components for Sud Aviation 


mechanical 


JET ENGINES 


Fiat 4002 and its developments 
Fiat Ghost 48 Mk | (De Havilland 
Allison J 35-A-29 (Allison 
nent ports 
General Electric J 47 
Components parts 
Curtiss Wright 
ture of c 
in Europe 
Fiat Goblin (De 


licence 
licence @ Mp 
General Electric licence) 
overhauls 

Sapphire j-65—Manufac 
mponent ports for Curti Wright 


ond 


Havilland licence 


PISTON ENGINES 


Pratt & Whitney R 
licence Component parts and « verhauls 

Prott & Whitney R. 1830 (Pratt & Whitney 
licence Component parts and overhauls 

Pratt & Whitney R. 2800—Overhau! 

Rolls Royce Merlin 500—Overhaul 

Rolls Royce Packard V-1650/7——Overhauls 

Curtiss Wright Turbo compound (Curti 
Wright licence Overhauls 


985 (Pratt & Whitney 


PROPELLERS 


(Hamilton licence 

Fiat 5006 two-bladed 

2D 30 two-bladed 

23E 50 three-bladed 

Fiat 5010 four-bladed—-(Conversion of Ham- 
ilton 24 D 50 propeller 


ELECTRONIC APPARATUS 


Fire Control System MG 4 (Nort 
Aviation licence Overhauls 
Electronic equipment for F 86K and 

aircraft other radio and 
Overhauls 


American 


F 86D 
and electronic 


equipment 


FIAT G9I 


FIAT—DIVISIONE AVIAZIONE — 200, Corso Giovanni Agnelli — TURIN (Italy) 
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@ CONTRACTORS 


Terminal Radio Corp., 85 Cortland St., New York 
N. Y., USAF 

Terry Steel, 3) E. 27th St.. New York, N. Y., USAF 

Test Research Services, 12 Normandy Rd., Bronx 
ville, N. Y., USAF 

Texas A. & M. College, College Station, Tex., USAF 

Texas Co 311 So. Akard St., Dallas, Tex USAF 

Texas Eng. & Mfg., Box 6191, Dallas, Tex., USAF 

Texos Instruments, Inc 6000 Lemmon St., Dallas 
Tex., USAF 

Texas Metal Mfg. Co., 6114 Forrest Park Rd., Dal 
las, Tex., USAF 

Textron America, 1414 El Camimo Rd., San Carlos 
Colif., USAF 

Textron, Inc., New Heaven, Conn., USAF 

Thermal Research & Engineering Corp., Mill Rd 
Conshohken, Pa., USAF 

Thermo Electric inc., 109 Fifth Se Rochelle 
Park, N. J., USAF 

Thermo King Corp., 44 So. Twelfth St., Minneapolis 
Minn., USAF 

Thieblot Aircraft Co., 4924 Hampden Lane, Bethesda 
Md., USAF 

Thomas, A. $., Co., Inc 20 Beacon St., Boston 
Moss., USAF 

Thomas, Arthur H., Co., 230 So. Seventh S., Phila 
delphia, Pa., USAF 

Thompson Fence Co., Box 489, El Paso, Tex., USAF 

Thompson, Geo. S. Co., 611 N. Campbell St., E! 
Paso, Tex USAF 

Thompson Products Inc 2196 Clarkwood Rd 
Cleveland, Ohio, USAF 

Timmons, Geo. W 780 W. Lane St., Columbus 
Ohio 

Test, Easton Rd., Willow Grove, Pa 


Titanium Metals Co., Box 2128, Henderson, Nev 
USAF 

Tobe Deutschmann Co Providence Hwy., Nor 
wood, Mass USAF 

Todd Shipyards Foot of Main St., Alameda 
Colif USAF 

Tokheim Oi! Tank Co 1602 Wabash Ave., Ft 
Wayne, Ind., USAF 

Toledo Scales Co., Telegraph Rd., Toledo, Ohio 
USAF 

Toliver, A. T., 411 San Andreas, Alamogordo, N. M 

AF 


Industries Co 5255 W. 02nd St., Los 
Calif., USAF 
Tour, Sam & Co., 44 Trinity Pl., New York, N. Y 
USAF 
Tracerlab, Inc., 130 High St., Boston, Mass., USAF 
Tractor-implement Supply Co., 1903 Texos St 
El Paso, Tex USAF 
Traid 4515 Sepulveda Bivd., Sovth Ooks 
USAF 
Trailmobile Co., 31st & Robertson, Cincinnati, Ohic 
USAF 
Trans Aircraft Corp., New Castle, Del., USAF 
Travs-Sonics, Inc., Bedford Airport, Bedford, Mass 
USAF 
Trans World Airlines, Inc., 10 Richards Rd., Kansas 
City, Mo., USAF 
Transcendental Aircraft, New Castle, Del., USAF 
Transducer Co., Boston, Mass., USAF 
Transistor Products Inc., 55 Union St., Boston, 
Mass., USAF 
Transitron Electronics Co., 407 Main St., Melrose 
Mass., USAF 
Travelers Insurance Co., 700 Main St., Hartford 
Conn., USAF 
TreMfiich Bird Co., 228 Fulton St., New York, N. Y 
USAF 
Triangle Supply Co., Box 1240, Alamogordo, N. M 
USAF 
Trinity College, Hartford, Conn., USAF 
Trinity University, San Antonio, Tex USAF 
Trop-Arctic Temp. Products, 627 South Muncie St 
Muncie, tnd USAF 
Troy Welding Shop., 6203 Second St., N.W., Albu 
aqueraque, N. M.. USAF 
Tube Sales, 5400 Alcoa Ave., los Angeles, Calif 
USAF 
Tucker Sno Cat Corp Box 888, Medford, Ore 
USAF 
Tufts College, 136 Harrison Ave., Medford, Mass 
USAF, Navy 
Tulane University, New Orleans, La., USAF 
Tulerose Gos Co., Box 1751, Tularosa, N. M., USAF 
Tull Metal Co., 285 Marietta N.W., Atlanta, Go 
USAF 
rner Machine C 28.40 Maple Ave., Danbury 
Conr USAF 
yrney, W. Ff. Associotes, 223 Montezuma St., Santa 
Fe NLM USAF 
keegee Institute, Tuskeegee, Alo USAF 
Tuttle. H. W. and Co., 261 W. Maumee, Adrian, 


Mict USAF 
U 


Ultrasonic Corp., 640 Memorial Drive, Cambridge 
Mass USAF 

Ultrasonic Testing, 14808 Oxnord St., Von Nuys 
Calif., USAF 

Underwood Co 35-10 36th Ave., Long Island 
City, N. Y., USAF 

Unerti, J Co., 355! East St., Pittsburgh, Po 
USAF 

Union Carbide & Carbon, 30 East 42nd St., New 
York, N. Y., USAF 

Union Oj! Co., 222 Lee Burbank Hgwy., Revere, 
Mass., USAF 
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How to throw an 


Monkey Wrench 


Attack ... counterattack ... offense... defense — for every 


tactical movement there must be an effective answer. That is why 


we must be able to employ a defense that literally “throws a 


monkey wren¢ h” into the enemy's operations 


Our very survival may depend upon what is known to the 
military as—countermeasures. These embrace most of the 
sciences: they call for vast knowledge, many skills and unlimited 
imagination... in the use of radar, infrared, microwave, 


Farnsworth scientists and engineers have these abilities and 
facilities ... that is why they have been selected to devise, test, 
and produce various clectroni countermeasure eveteme and 


equipment that will confuse, stall, and stop the enemy 


CAREER OPPORTUNITIES: There are important 
new openings on our professional staff for 
graduate engineers and scientists in these fe Id- 


Write for information. Confidential 


FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 
| A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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USES FAMOUS 


WAKMANN 


AIRCRAFT CLOCKS 
respected and selected the world 
over for true watchmaker croftsman- 
ship and time-tested reliability 


MODEL 640 + TYPE A-10-A 
@ DAY ELAPSED-TIME AIRCRAFT CLOCK 
Manufactured, tested end regulated in strict 
accordance with Military Specification MIL 
C-9196 (USAF). Fits standard panel open- 
ing; 74" dial. 12 hour dial with center 
chronographic sweep second; hour reg- 
ister dial, and 60 minute register, Motte 
white markings on black background 
Lightweight, unbreakable oxidized 
aluminum case. Also in 24 hour dial 


Free catalog Fine Alrcraft Clocks 
Write: Dept. DO 
WAKMANN WATCH CO., INC. 
15 West 47th St., N.Y., NLY., JUdson 6-1750 





Manufacturer of A.O.P.A. Navitimer 
Qualified suppliers to Army, Navy, Air Force 











Circle Number 284 on Reader-Service Card 





Great plore to build a earner... 





HOME OF WESTINGHOUSE AIRCRAFT EQUIPMENT DEPT 


Where Westinghouse designs & builds more 
modern At lectric systems for aireraft 
than any other manutatturer in the wortd 


Creative Careers for 


AIRCRAFT EQUIPMENT 


Electric Power Systems 
Electric Accessories 


Design & Development 


ENGINEERS 


MAS.IKS Degrees (or State KRegi«atra- 
tion Certificate), Klectrical-Me- 
chantcal—erperienced or recent 
Ciraduates, Some PHD Openings. 














Exceptional Opportunities on 
Aircratt Motors, Genera- 
tors & Voltage Regulators 
Unexcetied Development Lab Ff acilities Payroll 
Adder Pian: Cost of Living Bonus; Liberal Pension 
insurance Plans “Ss Degree Educational 
Program, Excetiont Living Conditions 


Mr. Walter N. Richew, Dept @M-1 


Versa ruitiiinis 
eLectric <> ConP 


P. 0. Box 989 tima, Obie 
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@ CONTRACTORS 


Union Supply Co 5460 
Cole., USAF 


Horttord 


United Airlines ‘ ) Ave Chi 
cago, iil., USAF 

United Chromium, Inc 100 E. 42nd St., New York 
N. Y., USAF 

United Engineers, 150 Causeway 5., Boston, Mass 
USAF 

United Geophysical, 1200 § erengo St Pasa 
dena, Calif., USAF 

United Labs, Inc Dayton, Ohio, USAF 

United Manufacturing Co 180 Whalley Ave New 
Haven, Conn., USAF 

United Shoe Machinery, Beverly, Moss., USAF 

U. S. Dynamics Corp., 1250 Columbus Ave., Bos 
ton, Mass., USAF 

U 5 Electric Motor Ce Box 2058 Terminal 
Annex, Los Angeles, Calif., USAF 

U. S. Flare Corp 12270 Montague St.. Pocomo 
Calif., USAF 

U. $. Radium Corp., 535 Peorl St., New York, N.Y 
USAF 

U. S$. Rubber ) 2 v of Americas, New 
York, N 

U. S. Steel op 2 ‘ r PI Pittsburgh, 
Pa., USAF 

U. S. Steel Supply ‘ mer Ave, Cleve 
land, Ohio, USAF 

U. S. Stonewore Co 7 y Akron, Ohio 
USAF 

U. S. Testing Co., 1415 Park Ave, Hoboken, N. J 
USAF 

Universal Cyclops, Bridgeville, Pa., USAF 
Jniversal Match Co 1501 tLocust St Fergusor 
Mo USAF 

Universal Oil Products, 310 

cago, tll., USAF 

Universal Tool Die, 17 WN 

USAF 

Universal Winding Co., Box 1605, Pr 

USAF 

University of Akron, Akron, Obi« USAF 
University Alaska, College, Aloska 
University of Arizona, Flaastaof, Ariz 

University Arkansas, Fayetteville 

University of Birmingham, Birmingham 

USAF 

University of Bo Bonn, Germany, USAF 
University of British Columbia Vancouver Can 
ada, USAF 

University of Brussel 50 Ave Ff D. Roosevelt 
Brussels, Belaium, USAF 

University of Buffalo, 3435 Ma ”.. Buffalo, N.Y 
USAF 

University of California, 206 Cal nia Hall, Berke 
ley, Calif USAF 

University of Califarria. 405 

Angeles, Calif USAF 

University § Calif 

USAF, Navy, NACA 

niversity f Chottanoc 

tanooga, Tenr USAF 

University of Chicago, 5801 Ellis Ave, Chicage 
USAF, Navy 

iversity of Cincinnati, Burnett W ds Pkwy Cir 
cinnati, Ohio, USAF, NACA 

iversity of Colorado, Boulder, Col USAF, Navy 
siversity of Connecticut. Storrs c ' USAF 

University of Daytor 300 College Park, Daytor 
Ohio, USAF 

University of Delaware, Newark, Del., USAF 

University of Denver University Park Denver 
Colo USAF 

University of Detroit, 4001 W. MeNichols, Detroit 
Mich, USAF 

University of Durham, Durham, England, USAF 

University of Florence, Morgagni 48, Florence, ltaly 
USAF 

University of Florida Gainesville Fla USAF 
Navy 

University of Georgia, Athens, Ga., USAF 

University of Goettingen Goettingen Germany, 
USAF 

University of Hambura Harvestehuderweg 10, Ham 
burg, Germany, USAF 

University of Heidleberg, Heidleberg, Germany, 
USAF 

University of Hawaii, Honolulu, Hawaii, USAF 

University of Illinois, 1301 W. Green St.. Urbana 
mW USAF, Navy, NACA 

University of Innsbruck, Innsbruck, Austria, USAF 

University of lowa, lowa City, lowa, USAF 

University of Kansas, Lawrence, Kans., USAF 

University of Kentucky Lexington, Ky USAF 
NACA 

University of Khartoum, Khartoum, Sudan, USAF 

University of Leider leider Holland, USAF 

University of Liege, Cointe-Schl., Belgium, USAF 

University of London, London, England, USAF 

University of Lovisville, Lovisville, Ky USAF 

University of Lovuvair l voir Belgium, USAF 

University of Madrid, Madrid, Spai USAF 

University of Manchester, Lower Withington, Chesh 
ire, England, USAF 

University of Marseilles, Marseille France, USAF 

University of Maryland, University Lane, College 
Park, Md.. USAF, Navy, NACA 

University of Massachusetts, Amherst, Mass., USAF 





To the 
ENGINEER 
of high 
ebility 


Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 

.. mechanical engineers 

... mathematicians ... specialists in 
engineering mechanics... electrical 
engineers ... electronics engineers 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resumé 
of your education and experience 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd 
Los Angeles 45, Calif 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
hoenix 

AiResearch Industrial 
Rex — Aero Lngineering 
Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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194G AiResearch Model AC26-1 
Capacity at 25,000 ft. 35 ib/min 
Weight 162 Ib 


1951 AiResearch Model AC26-24 
Capacity at 25,000 ft. 40 Ib/min 
Weight 102 Ib 


1957 AiResearch 
Model AC26-39 
Capacity at 
30,000 ft. 

50 Ib/min 
Weight 55 Ib 


Evolution 


in cabin 
air compressors 














New AiResearch unit weighs one-third as much, 
increases performance by 43% 


The performance demands on air- 
craft cabin air compressors are con- 
stantly increasing. Yet weight and 
space limitation on these pressuri- 
zation components becomes even 
more critical. Basic design advance- 
ment is the only solution. 
AiResearch has achieved this in 
its new, engine-driven compressor 
for turboprop aircraft. Compared 


to earlier models, it increases out- 
put by 43% while actually cutting 
weight to one-third. Dependability 
and durability are assured by the 
company's extensive experience in 
the production of all types of cabin 
air compressors, including units 
for the latest jet transports. 
Superior performance is further 
assured by our unmatched experi- 


ence in developing compatible sys- 
tems. AiResearch has assumed 
complete system responsibility in 
the held of pressurization for many 
of America’s finest present and pro- 
jected airliners. We invite your 
inquiries. 

Outstanding opportunities for 
qualified engineers are available 


now. Write for information, 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


cas AIR COMPRESSORS ruse woroes + 


Des gners 


and manufacturers of aircraft and n 


GAS TURBINE ENGINES + 


ssile sysiems and com pone ni 


Capi PRESSURE CONTECLS + WEAT THANGFER CQuNwERT 
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KAMAN 
HOK-1 
SHOWS ITS 
MUSCLE 


Undergoing U. S. Army evaluation 
tests including airlifting externally 
slung cargo, this Marine Corps HOK 
demonstrates its ability Showr here 
lb. jeep, it also takes artillery piece 
ses and other bulky materie 
tride. 

HOK-1 general utility helicopters are already in 
ervice with the U. S. Navy and Marine Corps where 
mney wre used extensively for search and rescue 

, medical evacuation, personnel transport and 
go carrying 

The development and production of utility heli 
opters is but one of many contributions Kaman has 
nade to our National Defense effort. We're proud 


? be of service 


Kaman builds helicopters AM, A h/ 
YOU FLY LIKE A PLANE 
THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD, CONNECTICUT 








Is this the t... when f> your 7) 


We have the solution . . . get it now! 


THE KAMAN AIRCRAFT CORPORATION a4 
71 Old Windsor Road 

Bloomfield, Conn. 

Send me solution to your rebus and information on Kaman, 


My engineering position is 


KAMAN 


Nome 
Address 


City 
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@ CONTRACTORS 


University of Meteorologie, Feldbergstrasse 47 
Frankfurt, Germany, USA 

University of Miami, Miami, Fia., USAF 
University of Michigan, 4545 Administration Bidg 

oan Ann Arbor, Mich., USAF, Novy, NACA 

i University of Milon, Milan, Italy, USAF 
Telok 4 — tem ele] e) i f-7-) # it Ss, ses University of Minnesota 14th & University Ave 
j S. E., Minneapolis, Minn., USAF, Navy, NACA 
University of Missouri, Columbic, Mo., USAF, Novy 


. University of Nebraska, Lincoln, Nebr USAF 
University of "New Hampshire, Durhom, N. H., USAF 
University of New Mexico, University Hill, Albu 
aquerque, N. M., USAF 
University of North Carolina, Chapel Hill, N. C 
f 
<= 


USAF, NACA 

University of Notre Dame, Notre Dame, ind., USAF 
Navy 

University of Oklahoma, 800 N.E. Thirteenth St 
Oklahome City, Okle., USAF 

University of Oklahoma, Norman, Okla USAF 
Novy 

University of Oslo, Blinden, Norway, USAF 

University of Ottawa, Ottawa, Canoda, USAF 

University of Paris, Paris. France, USAF 

University of Pennsylvania, 3446 Walnut St., Philo 
deiphia, Pa., USAF, Navy 

University of Pisa, Pisa, Italy, USAF 

University of Pittsburgh, Sth & Bigelow Sts Pitts 
burgh, Pa., USAF 

University of Puerto Rico, Rio Piedras, Puerto Rice 
USAF 

University of Rhode Island, Kingstor Rg |} USAF 

University of Rochester 15 Prince St Rox 
N.Y USAF 

University of Rome, Rome, italy, USAF 

University of Saskatchewan, Sasketoor 
USAF 

University of St. Lowis, 1402 § Grand Bilv« 
Lowis, Me USAF 

University of South Carolina, Columt 
USAF 

University of Southern California, 3518 U 
Ave., Los Angeles, Calif., USAF, Navy 

University of Stockholm, 116 Drottinggaton, Stock 
holm, Sweden, USAF 

University of Tennessee, Box 1397, Knoxville, Tens 
USAF, Navy 

University of Texas, 500 E. 24th St., Austin, Tex 
USAF, Novy 

University of Toledo, 2801 W. Bancroft St., Toledo 
Ohio, USAF 

University of Toronto, Toronto, Caneda, USAF 

University of Utah, Salt Lake, Uteh, USAF, Novy 

University of Vermont, Burlington, Vt., USAF, Navy 

University of Virginia University Statior Chor 
lottesville, USAF, Navy 

University of Washington State. 15 N.E. & E. 40th 
St., Seattle, Wash., USAF, Navy, NACA 

University of West Ontario, London, Caneda, USAF 

University of Wichita, 1845 Fairmount St.. Wichita 
Kans USAF, Navy 

University of Wisconsin, University Ave Madisor 
W isc USAF, NACA 

University of Zurich, Zurich, Switzerland, USAF 

Up-Right Scaffolds, 1013 Pardee St., Berkeley, Calif 
USAF 

Upsula University, East Orange, N. J USAF 

Urban, J. C. Engine Co., 6717 Melrose Ave Holly 
wood, Calif., USAF 

Utica Duxbak Corp., 825 Noyes St., Utica, N. Y 
USAF 


for 


oxygen 


Vv 


Vacuum Electrical Engineering Co., 86 Dentor 

Brooklyn, N. Y., USAF 

Van Dyke Instrument, 1927 First Ave South St 
u , Petersburg, Fla., USAF 

Dependable oxygen breathing equipment is a “must ‘for Van Valkenburgh, N. P. 8609 S. Vincente Ave 
be . Southgate, Calif USAF 

the military pilot on all alticude pressure suit flights. Van Zelm Associates, 7803 Pulaski Hgwy., Balt 

? ; more, Md., USAF 
Firewel is proud to have its new integrated oxygen reg- Vanguerd instrument, 184 Casper 
' Stream, N. Y USAF 


ulator system (F2400)* in this important role on these Varian Associates, 611 Hansen Way, Palo Alt 
4 al USA 


outstanding aircraft: America’s 1st Supersonic Bomber — Variety Aircraft Corp., 2901 W. Third St., Daytor 


U.S. A. F. B-58; the U.S. A. F. Supersonic Fighters F-102, ae ete Co, Con GR, Catan, Men 
F-104 and F-105, plus Speed and altitude record flights Tae ene Ga, SHY Manet O, ewe, OS & 
Vectron, Inc., 400 Main St., Waltham, Mass., USAF 
Velsey Seth, Yellow Spring, OF USAF 
. er Vendo Corp., 7400 12th St., Kansas City, Mc 
other Firewel aviation equipment, write or wire. ‘sar . , 
Verto! Aircraft, Morton, Pa., USAF 
*Approved per MIL-R-25572 Vickers Inc., 1400 Oakman Bivd., Detro 

USAF 
Victor Adding Machine, 3900 N. Rockwell 

mn USAF 

‘ Engineering Corp., Spr 

N. J USAF 
Viking Tool-Machine C 


USAF 
THE FIREWEL COMPANY, INC. Vines Geapanaiien, SR0B Gihetles Mines 
Mich., USAF 
3685 Broadway, Buffaio 25, N.Y. Virginie Electronic Co., River Read, Weshingtes 
dD. ¢ USAF 
Virginia Institute Science, 325 North Bivd., Rich 
mond, Va., USAF 


AIRCRAFT REGULATING CONTROLS © OXYGEN BREATHING EQUIPMENT Virginia Polytechnic Institute, Blacksburg, Vo 


USAF, NACA 


>t Valley 


of the U.S. Navy F-11F. For information on this and 


Aeronautical Division 
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Vit-Vor Corp., 10 Commerce Court., Newark, N. J 
USAF 

Vitro Corporation of America, 120 Well St., New 
York, N. Y., USAF 

Von Der Heyde, Otto 72 Needham S 
Highlands, Mass USAF 

Vought Co 401 WN. Maple Dr 
Colif., USAF 

Vulcan Rubber Products, 57th & First Ave., Brooklyn, 
N. Y., USAF 


Newton 


Beverly Hills 


Ww 


WAC Engineering Co., 35 S. St. Clair St., Dayton 
Ohio, USAF 

Wachtler Dr M 
Germany, USAF 

Wagner-Smith Co 541 W 
Ohio, USAF 

Wall Colmonoy Co 19345 John Rd 
Mich., USAF 

Waltham Electronic, 751 Main St 
USAF 

Walton March Co 1935 Sheridan Rd 
Park til USAF 

Walz, Dr. Alfred, Edmendigen, Germany, USAF 

Wang Labs 296 Columbus Ave., Boston, Mass 
USAF 

Worner r 522 Fifth Ave New York, N. Y 
USAF 

Warner Swasey Research 
York, N. Y USAF 

Weorrick, Frederick P 
ham, Mich., USAF 

Washington State College, Pullman, Wash USAF 

W ashingto University Lindell & Skinker St 
Lovis, Mo USAF 

Washington Machine Tool Works, 1001 Washing 
ton Ave., Minneapolis, Minr USAF 

Wassou tron Works, 738 S. 10th Ave 
W isc USAF 

Waterman Products (€ 
deiphia, Pa USAF 

Waters Manufacturing Inc 
Mass USAF 

stkins Jerry 1103 Filipino Ave 
N. M., USAF 
veline, Inc., Box 470, Caldwell, N. J., USAF 

448 Merrick, Detroit 


Stubbenbok 25 Homburg 


Second St Dayton 


Detroit 
Waltham, Moss 


Highland 


34 West 33rd St., New 


1960 Graefield Rd., Birming 


Wavsau 
2445 Emerald St., Phila 


4 Gordon St., Waltham 


Alamogordo 


ayne Engineering Research 
Mict USAF 
yne Manufacturing Co 1201 € 
Pomona, Calif USAF 

Wayne University, 484! Coss, Detroit, Mich USAF 

Weather Services, 200 Berkley St Bostor Mass 
USAF 

Weatherhead 
Ohic USAF 

Webber Appliance Co 
apolis, ind NSAF 

Webber Gage CO 
Ohio, USAF 

Weber Aircraft Co 
Calif USAF 

Webster-Chicago Co 
Chicag ill., USAF 

Weed, Herman R. 425 E. Kanowoa Ave 
ton, Ohio. USAF 

Weibull, Woloddi, Brosarps, Sweden, USAF 

Weinberger, Paul New York, N. Y.. USAF 

Weinschel Engineering Co 10511 Metropolitor 
Ave Kensington, Md USAF 

Weizmann Institute, Rehoveth, lterael, USAF 

Welded-Stee!l Fab. Co., Box 148, Tonawanda, N. Y 
USAF 

Weldon, George H. 710 € 
Ohio, USAF 

Wentworth Institute, 550 Huntington Ave 
Mass USAF 

Werby Labs Inc 
USAF 

Werke 

Germany 

Werner, Frank D., Staff House 28 Rosemount, Minn 
USAF 

Wesleyan University, Middletown, Conn., USAF 

West Coast Electric Co., 5873 W. Jefferson Bidg., 
Los Angeles, Colif., USAF 

West Coast Research, Los Angeles, Calif., USAF 

Westchester Instrument Co., 192 Columbus Ave 
Tuckahoe, N. Y., USAF 

Western Electrie Co 120 Broadway 
N.Y USAF 

Western Gear Works, 2600 E 
Lynwood, Calif USAF 

Western Reserve University 314 Superior Ave 
Cleveland, Ohio, USAF, Novy 

Westholt-Manufacturing Inc., Wichite, Kans., USAF 

Westinghouse Air Broke Swissvale, Pa., USAF 

Westinghouse Electric Corp., Three Gotewoy Center 
Pittsburgh, Po USAF 

Westlake Manufacturing 
Canastota, N. Y., USAF 

Weston Electrical instrument Corp 614 Freling 
huysen Ave., Newark, N. J., USAF 

Weston Lobs., Oakhill @d., Weston, Mass., USAF 

Westric Battery Co., 4201 Galapago St., Denver 
Colo USAF 

Westwood Gage-Too! 1600 South Broadway, Day 
ton, Ohio, USAF 

Wetmore Hodges Associctes 
Redwood City, Calif., USAF 

Wheeler Associotes, 15017 Detroit Ave., 
Ohio, USAF 


Lexington St 


Cleveland 


300 East I3)st St 
2740 Madison St., Indian 
12912 Trisket? Rd., Cleveland 
2820 Ontario St., Burbank 
5610 Bloomingdale Ave 


Worthing 


Circle Drive, Deyton 
Boston 
Boston, Mass 


88 Brood St 


Frankfurter Strasse, Braunschug 


New York 


Imperial Hgwy 


119 W. Center St 


806 Chestewt St 


Cleveland 
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Wheeler insulocted Wire, 150 E. Avrora, Water 
bury, Cenn., USAF 

White Development, 90 Lincoln Ave 
Conn USAF 

White Rogers Electric Co., 
Mo., USAF 

Whitehead Metal Products 
Syracuse, N. Y., USAF 
Wiancke Engineering Co 
Altadena, Calif., USAF 
Wickland Manufacturing 
Pasadena, Calif., USAF 
Wiggins, E. B., Oil & Tool, 3424 E. Olympic Bivd 
Los Angeles, Calif., USAF 

Wild Heerbrugg Instrument, Main and Covert Sts 
Pt. Washington, N. Y USAF 

Willard Storage Battery, 246-286 E. 3ist St.. Cleve 
land, Ohio, USAF 

William & Mary College, Williamsburg, Va., USAF 

Williams, Arthur D Co 207 W. Bloomfield St 
Rome, N. Y USAF 

Williams College, Williamstown, Moss., USAF 

Williams, Inc., 3231 Fredonia Ave., Cincinnati, Obic 
USAF 

Williams W. Chester, Box 1495, Montgomery, Ala 
USAF 

Willhes Motors 
Calif USAF 

Willys-Overland inc., 6225 Benore Rd 
Ohio, USAF 

Wilmotte, Ray M., Inc 
tor dD. < USAF 

Winchester Electronics, Inc New Milford, Conr 
USAF 

Winchester Modeling 
Mass USAF 

Wind Tunnel institute 
Mass USAF 

Wind Turbine Co., € 
Chester, Pa. USAF 

Winslow Co., 9 Liberty St.. Newark, N. J., USAF 

Winthrop-Stearns Inc 33 Riverside Ave Rens 
seloer, N.Y USAF 

Winzen Research, 8401 S. Lyndale Ave., Minneapolis 
Ming USAF 

Winze Research Inc Fleming Field So 
Paul Mine USAF Novy 

Wise, A. Dr Stuttgart, Germany, USAF 

Wollensok Optical, 850 Hudson Ave 
N.Y USAF 

Wolmar Distributors 
N.Y USAF 

Wood Chorles WN 
Mass USAF 

Wood Electric. Newburyport, Mass USAF 

Woods Hole Oceanographic institute, Woo 
Moss USAF 

Worchester Polytechnic Institute, Wor 
USAF 

Wormell, Dr. T. W. Cavendish Lab 
Englund, USAF 

Worthington Corp 
USAF 

Wrops Inc 
USAF 

Wright Engineering Co 180 €£ 
Pasadena, Calif., USAF 

Wyandotte Chemical Corp., Alka 
dotte, Mich USAF 

Wyeth Laboratories, 302 S$. Central Ave 
Md USAF 


Stamford 
1209 Coss St., St. Lovis 
207 W. Taylor Ave 
255 WN. Halstead St 


610 §$ Airwoys Pky 


850 San Antonio Rd Palo Alt: 
Toledo 
737 Warner Bidg., Wash 

139 Swentor Winchester 
180 Needham St., Newto 


Market St Penn RR West 


Rochester 
4i7 Columbia St 


570 Arsenal 


W otertow 


812 Race S., Cincinnati, OF 
853 Broadway, New York 
California St 


Squere, Wyo 


Baltimore 


Y 


Derby Ave New Hoven, Conr 
NACA 
138 Parsons Ave Columb 


Yale University 
USAF., Navy 
Yardley industry 
Ohio, USAF 
Yordney Electric Co 
N.Y USAF 

Yellow Spring, Yellow Spring, Ohic, USAF 

Yoh, H 311-13 Walnut St Philadelphia 
Pa 

York E. Sixth St., Cincinnati, Ohio 
USAF 

Young Development Lob., Box A Rocky Hill, N. J 
USAF 

Young, Ken, 283 Harvard St 

Young Radiator Co 709 § 
Wisc., USAF 


40.46 Leonard St., New York 


Boston, Moss., USAF 
Marquette, Racine 


Z 


Zend, Stephen, 410 Shoreham Drive, Erie, Po 
USAF 
Zator Co., 79 Milk St., Boston, Mass., USAF 
Zeiss Aerotograph, Munich, Germany, USAF 
Zenith Optical Co 220 Eight St Hurntingtor 
w. Va. USAF 
Zenith Plastic, 1548 W. 135th St., Gardena, Calif 
6001 W. Dickens, Chicago, Ill 


Zinsco Electric Products, 729 Turner St 
Calif USAF 

Zoomer Corporation, 55 Sea Cliff Ave., Glen Cove 
N. Y., USAF 

Zork Hardware Co 
Tex., USAF 

Zwicky F., 2065 Oakdale Si 
USAF 


los Angeles 


115 San Francisco St., El Paso 


Pasodena, Calif 


HYDRAULIC 
SYSTEMS 
ENGINEERS 


LEONARD FLUID 
PRESSURE SWITCH 


IN SRATTLE 


IN WICHITA 


IN GREATER NEW VORK 


IN SOUTHERN CALIFORNIA 


Wallace O. Leonard, Inc 


1 
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Arma inertial systems provide 

maximum effectiveness for air-to-surface 
missiles. If you are interested, contact 

Arma... Garden City, N. Y. 

A division of American Bosch Arma Corporation 
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Leader in Jet Components 


can help speed your 





Experience gained in producing over 100,000,000 forged parts 


stainless steel weldments, and assemblies for all 


jet engine manufacturers is available now to designers 
ind manufacturers of missiles 


Let us discuss your projects and your needs with you now 


Your missile can then have the benefit of what the 


Jet Division has developed for the jet-engine industry precision 


high-temperature alloys, resistance-welded 


forging 
assemblies. Write or phone today to 


tainless steel 


MISSItl& PROJECTS OEBEPARTMENT 


ZZ. Thompson Products, /nc. 


CLEVELAND 17, OHIO 

















complete engineering and test 


facilities to augment your manpower 


Ihe men at the Jet Division who helped develop forgings and stainless steel 
weldments for jet engines are ready now to work with missile engineers on 
projects using their experience and talents 

You can use their services in the development of air-frames, tanks, and 
other structural components of missiles. You can also use their experience 
with metals at high temperatures in the design of your missile power-plants 
and skin-surface components 

A Jet Division engineer will be glad to call at your convenience to discuss 


your projects, timetables, and requirements. 


Tensile tests at elevated temperatures are run 
on various alloys in Jet Division labs to deter 
mine their strengths under missile equivalent 


operating « onditions 





weldments in stainless and high- 
alloy steel and titanium made 


to your specifications 


High-precision weldments that combine careful forming, all types of welding 
and accurate placement of bosses and holes, can be designed and produced 


for your missile at the Jet Division. 


Our experience in the production of titanium, high-alloy and stainless steel 
components for jet engines can give you a head start on your missile project 
Special Jet Division techniques of welding and stress-relieving provide 
maximum strength at minimum weight in metals that can resist the operating 
temperatures and stresses of missiles 

Let us discuss your weldment and machining requirements and show 
you how Jet Division engineering and production can quickly augment 


your own facilities 


MISSILE PROJECTS DEPARTMENT 


Thompson Products, /nc. 


CLEVELAND 17, OHIO 








Forgings made to closest tolerances 


for high-temperature service 


Starting in 1944, the Jet Division was the first manufacturer of high-precision 
forgings for jet aircraft engines 

More forged parts of titanium, stainless and high-alloy steels for 
engines of every manufacturer have been made by the Jet Division than 
by any other producer 

Every jet engine manufacturer uses Jet Division forged parts 

Forged to extremely close tolerances and contours, precision parts 
produced by the Jet Division often require no costly machining before 
assembly. Their use in your missile can speed delivery, reduce finishing time, 
eliminate capital plant investment 

Complete machining and test facilities are also available for your missile 
subcontract work 

Our sales engineers will gladly discuss your missile project requirements 


at your convenience 


WRITE FOR FREE BOOKLET 


Ihe complete engineering and manufacturing facilities of the Jet Division are 
described in Booklet MI-57. Write on your company letterhead for a copy 


MISSILE PROJECTS DEPARTMENT 


Thompson Products, /nc. 


CLEVELAND 17, OHIO 


Ap. 


Battery of forging presses up to 4000-ton capacity 
produces precision parts in titanium, stainless, and 


alloy steels at the Jet Division's press-forging shop 





One of a kind! 


Kids still love jacknives, but no longer seem to do IMCA has pioneered the difficult art of extruding 

much whittling. Like the circus big-top this vanish- Titanium alloys. Many thousands of pounds of ex 

ing pastime seems to be one more casualty of this truded Titanium sections are regularly shipped to 

high-G triple carburetion age ict engine and airframe industri Seamless ex 
The production engineer also has lost his enthu- truded tubing is another regular production item 

siasm for whittling metal. Machining from solid bar at TMCA 

is still a necessity when making one part or a few Write today for informatior 

prototypes. But, for hundreds of parts, extruded truded shapes and tubing 


shape S$ Save metal and machining time 


« « » FIRST IN Titanium 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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@ NEWS OF THE WEEK 


Mahon Hits Military ‘Duplicative Waste’ 


By Katherine Johnsen 


Washington—Demands for “the elim 
ination of duplicative waste” among 
highlighted congre: 
week on the Fiscal 


the armed services 
ional debate last 
1958 defense budget 

Rep George Mahon (D.-Tex.) 
harman of the Appropriations Sub 
Armed Services 
billion asked bi 


omunittes on the 
vhich cut the $36 
President Eisenhower to $33.5 billion 
AW May 27, p. 31) led the attacks 
on duplication, declaring that “the time 
costly Iron 
SCTVICCS.’ 


las come to tear down the 

separates the 
Hlouse to vote for 
is group’s $2.5 billion 
luding a reduction of $354 million in 
\ir Force funds for aircraft and related 
wocurement and a $120 million cut in 
Na uircraft and related procurement 


Curtain which 
Mahon urged the 
reduction, mm 


fund 


Rivalry ‘Dangerous’ 

Mahon termed among the 
for control of missiles project 
dangerous.” He 


rivalry 
crvVvice 
unwhol sone and 
ilded 

Able and 
oted 
thee three 
vhether they will have a place in the 
1960s of 


W“ ho 


ofhc crs 


careers to onc of 


iumbitious 
their 
CTVvices age que 


have dev 
tioning 
un oun th vill their career 
» mto decline? 
The present presumption 1 that 
in ervice which fails to have a part 
» the utilization of mtermediate 
ind intercontinental ballistic miussile 
vill be relegated to a lesser rol 
\\ Hust make it po ible 


range 


for our men 
their vested 


ecure in 


uniform to set asic 
terest mad he 


omewhat 
Cir ¢ ireers.”” 

Advocating omething 
Mahon 


ft locomotion and 


ipproaching 
merge nd that “the mean 
movement 1 no 
longer a valid basi for determining 
the structure of the military service 
Ihe Arm vant 1 Strategic-type 
missile so it can attack distant target 
incl will not be dependent on the Air 
lorce even for reconnaissance 
the Navy wants a strong air and 
( ipability to take care of it 
and concept 
well 
urcraft mission even 
replaced the stra 


rvassale 
wh strategic need 
The Au 
trategx 


have 


lorce ma want to 
Acep it 
ifter missile 


fegic mission of manned aircraft 


Vinson’s Defense 


Rep. Carl Vinson 
t the House Armed 
nittes hallenged the 
plac ition and told Ini 
it 3 i wishful theor 


1).-Ga.), chairman 
Services Com 
attacks on du 
colleagues that 
that more cen 
about 1" 


bring 


tralization of powe! 
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ings... . “We hear much about dupli- 
cation of efforts—I1 do not question for 
1 moment that there is duplication of 
effort—but it is a competitive type of 
duplication that assures this nation 
military supremacy in the quality of its 
veapons 

Vhere has been altogether too much 
misguided criticism of so-called com 


petition between the armed forces, par 
ticularly with respect to missile devel 
opment.” 

Meanwhile, on the Senate side of 
the Capitol, the secretaries and chief 
of staff of the services appealed to the 
Senate Appropriations Committee to 
restore the heavy reductions in what 


they have called their “minimum 
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Military Aviation Procurement Funds 


Unobligated balances totalling over $8.7 billion for new guided missiles, 
aircraft and parts contracts were reported by the Defense Department as of 
Unexpended balances totalled over $21.2 billion. 
by the Department of Defense include: 


OBLIGATIONS 
(000 omitted) 


Electronics and Communications Equipment 


EXPENDITURES 
(000 omitted) 


Electronics and Communications Equipment 


Details released 


Obligations 
July 1, 1956, 
Through 
March, 1957 


Unobligated 
Balance 
April 1, 1957 


4,754,708 455 184 
1 487 863 694 996 
43,797 164 , 576 
447 669 870 , 365 
734 ,027 185,121 


406 612 014,322 
323 , 590 214,539 
402 474 136 676 
170 032 

676 535 , 569 


963 470,211 
600 123 , 138 

102 925 
946 337 .211 
886 485 


Expenditures 
July 1, 1956, 
Through 
March 31, 1957 


Unexpended 
Balance 
April 1, 1957 


4,178,955 11,227 651 
1,395 001 4,703,182 
123 697 316 799 
593 579 1,102,174 
291 232 17 , 349 ,805 


972 846 184 532 
171,747 602 , 382 
484 328 941 450 

170 032 
428 921 396 


390 743 422 
77.909 220 
148 673 190 
112,159 622 
729 484 454 








AVIATION WEEK, June 3, 1957 





made by the Mahon subcom 
mittee. Their appeals, however, wer 
met by a charge from Sen. Stuart Sy 
mington (D.-Mo.), former Secretary of 
the Air Force, that “there 
cooperation by the heads of the Penta- 
gon’’ to eliminate overlapping activiti 
Other highlights of debate on the 
program were 
Henry Jackson 
of the Senate 
Committee and Joint 
Atomic Energy Committe« 
President to appoint a “Commission on 
Ballistic Sea Missiles” to 
whether ufficient 
til ile equipped, nuck il 
Noting that the 
Polari 
missile on 
Jackson 


neglecting 


pudgct 
> 


is not much 


defens¢ 
e Sen. 


member 


(D.-Wash.), a 
Armed Services 
Congressional 
urged the 


determine 
emphasis is being 
placed on 
powered submarines 


Navy 1 


intermediate 


moving forward with it 
ballistic 
schedulk 


range 
1 drawn-out tink 
said | 
one ballistic missile system which could 
give us a quantum jump upward in our 
military deterrent power.” He added: 

“An IRBM launched from an ocean 
platform could have the same target 
military effect 
from our own 


believe we may be 


coverage and the same 


is an ICBM launched 
country 
A massive 


killfully 


urprise missile attack, 
executed by the Sovicts 
might actually knock our most of our 
Strategic Air Force and much of our 
land-based missile capability before we 
could retaliate 

© Rep. Errett Scrivner (R.-Kans.), a 
member of House Appropriations Com 
mittee, called for a realignment of the 
present ground-sea 
strategic, tactical, 


from the 
into 
ind defense commands 

Army, Nav ind USAT is now 


onstituted would only 


Crvices 
ur alignment 


“support” thes 
three command 
“The trategu 
vould be primarily an Air Force opera 
tion, but it would include Navy carri 
task forces that might have a trategi 
ipabil ind also the long-rangs 
missile capabilit of anv of the 


yr the ¢ i 


command,” he said 


ubmarine 

would 

but would include 
tactical 
ervice transport 
of keeping sh 


thy 


hort range 
uirlift 


t na he it 


® Rep. Clarence Cannon 
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Washington—Sovict Union last week 
wreed with USAF’s estimation of the 
Army's Nike Ajax au 

tem 

An article in “Sovietskaya 
Russian aviation newspaper 
Army reports of the missil 
that test 
ducted against “obsolete piston-cngined 


ot O0 


defense mussil 
Aviatsia 
munimized 
cttective 
ness, declaring were con 
planes flying at mph 
Actually, it ha unst Ryan 
OQ-2 birebee drones traveling at 500 
kt. (AW June 4, 1956, p. 2¢ 
Parts of the article wer 

rect paraphrases of charge 
the Air Force last 
lost fight to 
Talos defense missile 
of the Ajax 
AW May 
article claimed that 
hit targets flying 


peed 


cored hits ag 


ilmost di 
rack \ 
summecr im ifs now 
with it 


\ hin h h iv 


equip urbase 
own 
twice the range 
As the Air Force did 
1956, p. 27), the 
Nike Ajax could only 
at speeds of under 600 mph. Speed 
of Russia’s three strategic bomber 
the Bison, Bear and Badger, are all be 
lieved to be over 600 mph 
Effectiveness of the radar-controlled 
Nike Ajax ubstantially 


lessened.” the under real 


ilso would be 
irticle said 
conditions where the speed of maneu 
plane keeps hanging ind 
ittacking aircraft 
“simple tactical maneuver 


Nike 


very complicated” 


veering 


where the can make 


idded 


msuf 


guidance system, it 
ind provides 
against radar inter 


belittled thy Nik 


ncicnt 
rorence It 


prot chon 
further 


@ NEWS OF THE WEEK 
Russia Echoes Air Force Claims 
On Effectiveness of Army Nike 


Ajax by saying it 
far from modem 


performance 
requirement becau 
it can hit onh target 
Sovietskava Avuatsia took 
the Nike Hercule intended replace 
ment for th \yax 
equipped with an atom 
nd these effo c far 


mel 
note « 


which wall b 
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from < 
pletion now 
duction and 
operational next tw 
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the highh I a t 
trom pert 
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Sovict 
though 
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the m ile 


proximate! I could 
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limited ip 
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Kansas City 
tion by the Navy and Air Force 
for its attack aircraft 


program in less than two years 
Vice Adm. W. V. Davis, Jr 
convention of the Aviation Writers Assn 

Bull pup is designed for tactical use 


small targets as tanks ships ind bridge 


I inal “ie spon 


suitable 


ground rules 
ittack aircraft and 
operation. Bullpup will 
because of “the 
target Davi sid 

Martin will produce the new missile 


be ba i 
future light 
provide 


increased acc 


Sparrow I air-to-air missile S 


} 
cu he ‘ 


onds after launching, he said 





Martin Bullpup, new air-to-surface missile 
Navy will use the new tactical 
Bullpup is an 11-ft 
against small targets and is the winner in a competition among 14 
Martin brought the Bullpup from original concept to 
Status of the new missile was revealed last week by 


ce puty chief of naval oper it for an 


Navy needs the missile to 


on small targets without exposing aircraft to 


In an effort to get a relatively cheap, cflective weapon quick! 
considered design simplic ity and use of techniques we ll within the state of the 
system had to be compatibl 
for carrier use of 
ignificantly 


uracy with which the 


Davis also pointed out that Sparrow Hil ix 
iTTraw iil 
a speed 1,500 mph faster than the speed of the lauwnchin 
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urrently under evalua 

capon as armament 
600-lb. missile designed for tactical use 
COM paiiie 


Phase A 


upletion of it 


it the annual 


md attack aircraft against such 


fighter 


provide wccura 
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BERNARD SIMONS, Senior Project Engineer on the Convair 

880 jetliner. A graduate of the University of Detroit, Mr. Simons 
joined Convair-San Diego nine years ago as an engineering designer 
He is respected for his contributions to jet airliner advancement — 
as well as his ability to develop engineering talent 


egal 


“Engineers...here’s how we combined aileron and spoiler 


functions in our new 


“Consistent with our 34-year record of significant con 
tribution to aircraft development, a selected group of 
engineers at CONVAIR-SAN DIEGO accepted the chal 
lenge to develop a new control surface con ept for the 
Convair 5850 


“Working as a team, we created a mechanic al mixer 


world’s fastest jet airliner. 


which combined, for the first time on any commercial 
aircraft, the control of ailerons and spoilers. These sur 
faces function as both speed brakes and lateral controls, 
and because the mixer affords direct connection to the 
surfaces, it gives pilots positive feel of the controls, Its 
mechanical design of belleranks and levers permits 
fewer adjustments and easier, less costly maintenance 
to airlines operating the Convair 880. 

“Important as this project is, it represents only one 


of the many creative assignments being solved at 


Convair 880 Jetliner:’ 


CONVAIR-SAN DIEGO — projects like our 880 Jetliner 
and F-102A Interceptor. 

You will enjoy this diversity of activity. You'll like the 
( onvall atmosphere, where you see and feel accomp 
lishment. And you will enjoy living in beautiful, smog 
free San Diego 

For greater career opportunity, for stimulating 
diversity — for your future's sake — send for more infor 
mation about CONVAIR-SAN DIEGO today! Write 


Mr. H. T. Brooks, Engineering Personnel, Dept. 3 F.” 


CONVAIR 


3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Federal Aviation Agency Proposed Now 


Washington—Effort will be mad 
within year to estab 
lish an independent Federal Aviation 
Agency immediately, foregoing the in 
terim Airways Modernization Board 
proposed by Presidential Assistant Ed 
ward P. Curtis (AW May 20, p. 2( 

Such Mike 
Monrone\ chairman of the 
Senate 
tion 


Congress this 


i move is favored by Sen 
(D.-Okla 
Commerce Committee's avia 
fought last 


Acronautx 


subcommittee, who 
vear to make the Cuvil 
Administration independent of — th 
Commerce Department 


Objections to Curtis Plan 


Curtis has taken the 
because of the reorganization 
problems involved, the target date for 
the Federal Aviation Agency should be 
put off for three years to 1960. In the 
interim, he proposes establishment of 
the Airway Modernization Board 
which would develop a common au 
ways navigation system (AW Apr. 15 
p. 29). ‘The board would be comprised 
of the Secretary of Defense, the Secre 
tary of Commerce and a third mem 
bcr—the to be appointed by 
the President but not connected with 


ny government 


position that, 


chairman 


IZCNICY 
objections of Mon 
other members of the Senate 
to this 


the two bas 
ron and 
Commerce Commiuttec mterm 
diate tep arm 
e Neither the 
nor the Secretar 


ing their other 


Secretary of Commerce 
of Defense—consicde 

dutic could be ey 
pected to devote sufhcient time to the 
activitics of the board, with the result 
that representatives without sufficient 
influence would participate 
© The 
deciding member of the board on civil 
mulitar conflict would not 
uthority to put his r 


mto operation 


chairman, who would hb 


have 


ommendation 


Curtis Endorsements 


In testimor luring the closing 
ng of the ena Commerce Commit 
tablishing the An 
tion Board Claren 
of the Aur Line Pilot 
tablishment 


mpt « 
ition 
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immediate pre [Transport A 
warned that increasing itre ented “ar 
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clopmer ware \ ‘ thi 
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divisi m of ill pace now Hmnpo ibk 
through the Air Coordinating Com 
AW Mav 27, p. 40 
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Atlas Test Stands 


Convair Atha 
ngines and missile 
northeast of San Diego, Calif top 
tower at Point Loma, als 


carried out at Patrick AFB, Fla 


lirst photographs of test tacilities for intercontinental ballistic mussil 


include test tower for rocket systems in ecluded military reser 


vation im Sycamore Canyon Components for 


the missile are tested in a seaside Diego. Actus 


launchings will be 
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the rT ompli hed a much a thes 


did 

e William Lawton, executive director 

of the National Busine Aircraft Assn 
i AMB a i sincere at 

bring all air space users mto 

tive ooperative ind decision 

od Phe AMB, he said, will 


ce m mstrumentalit now lack 


a cnibed the 


te mipt ti 


uur present governmental and 


nonm-go ernmental mation ich 
Dod to make decision 

ej. B. Hartranft, president of the Ai 
raft (Owners and Pilots Assn 
thr itent’’ of the proposed board 
but urged that a idded to 
legislation to provide civil users of ai 


endorsed 
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urances be 


with a proper voice 


Interim Mexico Route 


Asked for American 


Washington—Civil Acronautics Board 
isked the State Department last weel 
to designate American Airlines as the 
S. flag carrier to operate i 
new DallasSan Antonio-Mexico City 
route pending the completion of the 
Chicago-Mexico Cit 

Ihe Board said it had deferred it 
to whether Braniff Airways 

hould be selected to oper 


route on a 


interim’ { 


route case 


deci mn a 
or American 
ite the 
Both 


prov ide the CTV ice 


permanent basis 
iirline now hold authority to 
ind the CAB must 
to operate the 


name a single carrier 
ordance with the 


signed bilateral agreement 


(AW 


route m a terms of 
the recentls 
between Mexico and the U.S 
Mar » Pp. 45) 

Decision to defer the case was taken 
in “the lght of matter 
ind because of the 


presented at 
the oral argument 
need for the ce record” on 
which to base conclusions, the Board 
explained It id the case could not 
be completed prior to June 5 the date 
on which the bilateral 
effective, because 


identiary 


iwreement be 
com 
matter 
The Board « mpha ized that the desig 
Amencan as th 
i factor in reaching 
i final decision as to which of the two 
iirline hould be awarded permanent 
iuthority to ser thr 


of procedural 


nation of interim: 


carrier would not be 


route 


Mexicana Withdraws 
New York Application 
Mexico City—Acronaves de Mexico, 
in which former Mexican President 
Migucl Aleman has 
est, appears certain to be designated a 
the Mexican carner to operate the 
lucrative non-stop route to New York 
Acronaves assured 
when its only competitor for the run 
Compania Mexicana de Aviacion, with 


ipplhi ition May 15 


controlling intet 


election wa 


drew it 


438 





Atlas Firing 
Washington—Rep. James | 
(R.-Conn.) Tuesday that 
the first test firing of the Atlas inter 
continental ballistic missile from Patrick 
AB, Fla 
end of the week as predicted by Aviation 
Week on May 20 (page 23) 
said the missile was scheduled to reach 


Patterson 


reported last 


would be made before the 


Patterson 


an altitude of 700 miles turn on a 
curved right angle and proceed under 
continuously controlled flight in a south 
distance of 


easterly direction for a 


5 * 
2,200 miles 











Rumors that Aerona Va ecking 
to merge with Me na were strong] 
denied by both compan (bser 
point out that Mexicana Mexico 
largest airline, would ha little to 

by merging with Aeronave Mexi 
vhich is owned 4 by Pan Am« 
World Airwa make 
profit \crona renerally con 
ered to oper ite at barely the break-~ 
point Pan American own ) 

ot Acronave Whe ca Mic xican 


| 


mn ill 


read ! in expenences mnfernat 
carrier, operating to Lé Angel 
Havana. the New York run will 
\cronave first nur into the inter 
national field 
Although Acronav 
be formally designated before June Ist 
the bilateral 
citective Jun it is not expected to 
begin its daily non-stop service to Ne 
York until around November | 
Confident of being designated for 
the New York run, Acronave everal 
months ago bought two Bristol Britan 
nia 30 for a report purchase pri 
of $7.4-million dolla This wa uid 
to be financed by the Manufacturer 
Trust Co. of N Y 
dollar md by Air | 
Ingland. Aecronay 
first Bntannia Au 
toward the end of § 


expected to 


iwreement becom 


mM) 


Britannia t 


tion re 
third 


\ factor in the 
of Britannias is the 
urn thi 
pany of Canada (19 
l fo open a > 
maimtenance 
Mexico City Intemational Airp 
overhaul engine MO hp. | 
Acronave crated a 1 
hop in ‘Torr uld hand 
up to 1 ) hp. All mor 
ful engine ‘ ( } led 
United State 
Act Ave 
exchange for 
Bristol hop 
first engin 


America 


recenth 


cng 


which 


overhaul 


IMMEDIATE 
OPENINGS FOR 


ENGINEERS 


Support Equipment Engineer. For 
a wide range of development assign 
ments including complete airborne 
photo systems and submarine han- 
dling equipment for guided missiles 
Engineering degree and | to 3 years 
related experience 

Senior Wind Tunnel Engineer. Ti 
direct model testing and tunnel opera 
tion in Vought’s new 4-foot Mach § 
wind tunnel. B.S. degree in Aeronau 
tical, Mechanical, Electrical or Civil 
Engineering. 3 to 5 years directly 
related experience required. Full value 
for advanced degrees and military 
experience allowed 


Wind Tunnel Engineer. To partici 
pate in model testing in new super 
sonic and transonic wind tunnel. B.S 
degree in Aeronautical, Mechanical, 
Electrical or Civil Engineering, and 
1 to 3 years directly related experi 
ence. Related military service given 
full value 


Dynamic Analysis. Engineers and 
Mathematicians for analysis of flutter 
vibration, dynamic response, etc., for 
testing flutter molds and conducting 
vibration surveys on complete air 
planes. M.S. in Mathematics, or engi 
neering degree with mathematical 
background. Experience desirable but 
not required 

To arrange for a personal interview, or 


for a prompt report on these or other 
current openings, return coupon to: 
pote eee we we ww ew ew ee ee ee _ 
' Mr A. Besio 
Supervisor Engineering Personnel 
Chance Vought Aircraft, Dept. A-10 
Dallas, Texas 
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A 
Vought 
Vignette 


NO. 5 IN A SERIES 


Why the Missile Engineer Never 
Missed Mail Call 


Joe served as clearing house and consultant 
Flight data was reduced and released to design and 
support groups. It revealed not only missile per 
formance, but the temperatures ind pressures of a 
Strange new environment. When data pointed 


Vought Ss Regulus Il missile took nape just a 
short walk from the desks of its developers. Engi 
neers handled the new hardware and monitored 
tests in person literally flying the big missile on 
the ground at Dallas. It was a convenient arrange 
ment while it lasted 

Then a big USAF Globemaster landed and 
taxied to Vought’s Experimental Hangar. The mis 
sile was winched aboard and airlifted to a desert 
site for flight tests. By nightfall there was a 1,000 
mile rift between Regulus II and home base 

Joe Boston was ready to tep into thi pap \ 
Project Assistant for Field Liaison, he'd already 
equipped Vought’s desert crew for extensive flight 
tests. Now he'd make sure that test data and hard 
ware flowed uninterrupted from the desert to 
Vought High speed feedback of facts on one flight 
could influence the success of the next 

Mail from the desert poured in to Joe at Vought 
From project men at the flight test site came part 
for immediate rework and return. From the flight 
test crew's mobile ground station came rolls of tele 
metered brush records. From the recoverable 
Regulus itself, came packets of oscillograph data 
And from Field Service for repair or replacement 

-an occasional wrench or relay 


toward design changes, Joc time and cost esti 
mate helped spec ialists ‘reach decision 

Thanks to Vought’'s fast overland relay of hard 
ware and data, the records of one flight were 
decoded and digested in time to improve the next 
hop. Dividends in performance and reliability were 
obvious after ix flights had been logged by 
Regulus I] 

All six had been flown by one vehicle 


Chance Vought uses comprehensive 
testing and data analysis to assist 
the engineer through unexplored 
problem areas. Test facilities 
strengthen every phase of the 
development cycle, and procedures 
are aimed at feeding data quickly 
into the engineering process. 
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Service Debate on Airlift Authority ooic0% inc 
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ninishing workload into four inten IN SYNCHRONOUS DETECTION 
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Defense Announces 


Expenditure Curbs TRIGGERS NEW, LONG-RANGE 


Washington—Defec 


DEVELOPMENT PROGRAM 


Engineers have long believed that AM, as a modulation process, is 
capable of far better performance than has been obtained from conven 
tional systems. Recently a technological breakthrough was achieved by 
the G-E research staff in this area—a new Synchronous Detection 


Double Side Band System. 


So impressive was the demonstration of General Electric’: proto 
type equipment, that the go-ahead signal was given for a projected 


3-year program to develop Synchronous Detection to the product stage 


A special project group is forming now to work on Synchronous 
Detection at Light Military Department. The immediate need is for 
engineers to work on both circuit and system. The successful completion 
of this program will usher in new, large-scale commercial as well as 
military applications. Engineers who have contributed to Synchronou 
Detection will have many opportunities before them 


For the full technical story, send for your coy 
COMMUNICATIONS SAM-DSB” 
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Missile Control Unit LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
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FRENCH ROAD. UTICA, NEW YORK 


Mr. John Sternberg, Light Military Electronic Equipment Dept 
General Electric Company, French Road, Utica, N. ¥ 
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We're next door 
to a Great 
Educational Institution 


The rapidly expanding Bendix Systems Division 
of Bendix Aviation Corporation was formed 

to integrate Bendix skills and facilities and serve as 
a focal point for systems planning, development 


and management 


Alter very careful study of many locations, 

it was decided that 56 acres adjacent to the new 
North Campus of the University of Michigan in 
Ann Arbor offered the best combination of optimum 
living conditions and professional i 
environment, Our staff members are 

encouraged and assisted in advancing 

their education, and because of out 

proximity to the University our 

people are able to attend 


daytime classe 


7 


wt 
=e 


ae 





a’ a 


In addition, of course, Ann Arbo 

is noted for its world-famed 

University of Michigan Medical Cente 
$7,500,000 high school is rewarded as one ol 


the most elaborate and modern in this country 
Our current needs are for experienced men in 


SURVEILLANCE & RECONNAISSANCE: radar, infrared, acousti 
WEAPONS: riissiles, aircraft subsystem uidance and control 
DATA PROCESSING: analog and digital computer di play 
NUCLEAR: reactors, propulsion, special weapon 
COMMUNICATIONS radio, digital, data link 

NAVIGATION: radio, inertial, ground-controll 
COUNTERMEASURES ECM, electronic wartare 

OPERATIONS ANALYSIS. 


For an interview, write, or call NOrmandy 5-6111. 


Bendix Systems Division “Gondix” 


ANN ARBOR, MICHIGAN 


AVIATION CORPORAT ‘ 


@ NEWS OF THE WEEK 


tacking planes are capable of inflicting 
© Military value of a target according 
to strategu goals 
© Target priority of a group of attach 
ing plane 
Heart of the system, which wa orig 
nally conceived by the Army Signal 
| ngmecring Laboratories, Fort Mon 
moth, N J iS a high peed real tim 
icctromic digital computer. The unit 
) ft. long and over 7 ft. high 
cd sin even cabinet ind 

juipped with two control panel 


Terrier Il Size Hinted 
In Pyroceram Radome 
Indication of the size of ‘Terner If 


i upplied by a radome no 
vlich Corning Gla W ork Corm 
7 a plaved in announcing its n 
mm maternal Ihe Pvt 
can withstand 
nperature ind large 
ck, is bemg nsidet 
Valt ml ile 
of the Cornin 
lerri II 
of the ‘Tert 
nnal shipboar 
tem will 
radar homing f 


Navi plan to 








Chief USAF Scientist 


Washington—Dr. George | Valley 
Jr Massachusetts Institute of Tech 
nology physics professor and former asso 
ciate director of Lincoln Laboratory, will! 
become chief Air Force scientist some 
time this fall 

Dr. Vallev, a member of the Air Force 
Scientific Advisory Board from 1946 
until 1955, succeeds Courtland D. Per 
kins who will return to Princeton Uni 
versity as chairman of the Acronautical 
b-ngineering De partment after serving out 


1 one-vear assignment in Washington 
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@ NEWS OF THE WEEK 


the ‘Terrier 
tor might 
urface 


oie he 


Ashley A. Farrar 
wicts 
Asst. V.P. and Manager 
Govt. Relations Div 


EMPLOYMENT OPPORTUNITIES 


shen 
finde 


Gordon S$. Humphrey 
wi860 
Asst. V.P. and Manager 
Govt. Equipment Div 


0. L. (Rey) Dewey 
wiGwo 
Manager 

Govt. Service Dept 


Britain Flies Its First 
Turbine Helicopter 
London—Prototvpe of the Westlam p 


Clark C. Rodimon 
wisz 
Manager 
Govt. Requirements Dept 


Ra 


W. Raymond Burrows G. Edward Dodge 
WIPAW WwicMu 
Supervisor, Tech. Section Field Eng. Section 
Govt. Service Dept Service Dept 


Edward K. Doherr 
WIEEE 
Asst. Manager 
Govt. Service Dept 


Supv., 
Govt 


FIELD ENGINEERING 
WITH A FUTURE—AT RAYTHEON 


Looking for a real chance to upgrade your future? Field experience 


ha Ray 


News Digest 








Sud Aviation’s twin-jct 


helped many theon engineers to become executives 


You begin with interesting, stimulating work in our laboratories 
Yi justifi- 
only electronics com 
the Army Hawk 

Raytheon also make earch, fire control 
radar, the new CAA Airport irveillance 
for the Air Force's B-52 and B-58 Hustler 


evaluating and testing the latest equipment i will have 
the 


for 


able pride in associating with Raytheon 
pany with two prime mi 


the Navy Sparrow III 


ile contract and 
and countermeasure 


radar, and the radar 


First production model K‘ 
, 


field experience plus an 


with radar . 


We're looking for men who have 
EE de gree o1 the 
missile other a 


previou 
equivale nt in practh al experience 
or ociated areas, 


Your Raytheon future include attractive alary; assistance 


in relocating; insurance; 
most U.S 


an 
Interviews in 
for details. 


educational programs, et 


Write E. K. Doherr 
RAYTHEON MANUFACTURING COMPANY 


Government Service Department 
100 River Street, Waltham 54, Mass 


cities and overseas 


Are you the 
ONE MAN IN THREE? 


Pi ture ( redits 


| \\ f 
va ; = — 


Excellence in Electronics 
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EMPLOYMENT OPPORTUNITIE 


ENGINEERS 
a a a 
SCIENTISTS 
PHYSICISTS 


look to General Electrics 
Heavy Military 
Electronic Equipment Dept. 
if you are looking for 


VARIETY 


found only in a broadly based organization which en- 
courages, as a matter of policy, diversity of assignments. 


MORE THAN 76 CAREER POSITIONS OPEN 
IN THE DESIGN AND DEVELOPMENT OF... 


RECEIVERS « GEAR TRAINS © MEMORY CIRCUITS * SERVOS 
* POWER SUPPLIES ¢ CHASSIS AND CABINETS « RF, IF, 
VIDEO AMPLIFIERS *« TRANSMITTERS © ANTENNA PEDES- 
TALS *¢ ANTENNAS ¢ PULSE CIRCUIT TECHNIQUES 


ADDITIONAL ASSIGNMENTS IN 


SYSTEMS ANALYSIS AND INTEGRATION ¢ FIELD TEST 
PLANNING AND PROCEDURES * DATA REDUCTION AND 
ANALYSIS *© COMPUTER PROGRAMMING 


TELL US ABOUT 

your training, experience, job objectives. Expense 
paid plant interviews including prepaid air transpor- 
tation (if requested) for qualified engineer 


GENERAL REQUIREMENTS 


U.S. Citizens hip EE, ME, Physic , Math degree. One 
to five years’ experience. A desire for technically de- 
manding and stimulating work. 


Send a resume in comple te confidence to: 


Mr. George B. Callender, Department 62-V 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL &@ ELECTRIC 


Court Street, Syracuse, New York 








ENGINEERS . . 


MAC presently has stimu- 
lating engineering posi- 
tions available in a great 


variety of fields including: 


Internal Aerodynamics 

Design Engineering 

Structures Engineering 
Electronic Component Engineering 
Aerodynamics 

Structural Dynamics 

Electronic Packaging Engineering 
Operations Engineering 
Electronic Circuit Analysis 
Dynamics 

Airloads and Flight Criteria 
Aircraft Fire Control Systems 
Aeroelasticity and Flutter 
Thermodynamics 

Wind Tunnel Test Engineering 
Flight Test Engineering 
Reliability Engineering 

Telemetry Systems Engineering 
Flutter and Vibration 

Ground Support Equip. Engineering 
Liaison Engineering 


Our tremendous growth ratio 

increase of 53% in personnel in the 
past year, has created many posi 
tions of technical leadership m our 
5 Engineering Divisions. For more 
information about our company and 


community, write in confidence to 


R. F. Kaletta 

Technical Placement Supervisor 
P. O. Box 516 

St. Lovis 3, Missouri 


McDONNELL 
AIRCRAFT CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


Weert 


Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Litchfield Park, Arizona. Available for your use are 


the most modern engineering and research laboratories, 


Here’s a good example of what imagination and enter- 
prise can do—given the opportunity that’s offered bright 
young engineers at Goodyear Aircraft. 


Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress—even while 
flying at supersonic speed—then float safely to earth in 
a watertight, airtight capsule. 


Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft—in airship design, electronics, radar struc- 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 
unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
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including a large computer laboratory 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at \ | 
GOODSYEAR 
AIRCRAFT 





EMPLOYMENT OPPORTUNITIES 


BURROUGHS RESEARCH CENTER NEEDS Good ENGINEERS 


~ 


A) 
* 


é 


ALL THINGS 
ARE BORN 
IN THE MIND 
OF MAN 


. » + it is the responsibility 
of the engineer to develop 
these thoughts for practi- 
cal, profitable use. 


All ideas are but a result of what 
has gone before and man’s ability 
to adapt his vast store of acquired 
fact to reason. His mind, when 
used efficiently, is the most prolific 
of all computers — it can think, 
remember, reason and store infor- 
mation better than any man-made 
machine, This deep reservoir of 
conscious and unconscious know!l- 
edge residing within the thinking 
individual is a scarcely tapped 
source of a whole torrent of ideas. 


As these new ideas unfold, it will 
be the responsibility of the 
engineer and scientist to apply his 
practical experience and trained 
reasoning to these new concepts 
. « to develop them for the most 
practical and beneficial use. 

That is just what we are doing at 
the Burroughs Research Center. If 
you want to be a part of these ex- 
citing discoveries in the field of 
electronic computing, why not look 
into the Burroughs story today? 


Inquiries are invited 

from those qualified as 

@ ELECTRICAL ENGINEERS 

© ELECTROMECHANICAL ENGINEERS 
© PHYSICISTS «© MATHEMATICIANS 
@ MECHANICAL DESIGN ENGINEERS 
@ MECHANICAL ENGINEERS 


Write or Telephone 


M. E. JENKINS, PLACEMENT MANAGER «+ PAOLI 470 


For Interview at Your Convenience 


BURROUGHS CORPORATION 
Research Center 


PAOL!I, PA 


* On Philadelphia's Main Line Near Historic Valley Forge 








SVERDRUP 
& PARCEL, Inc. 


is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 


AERONAUTICAL 


OPENINGS IN SENIOR DESIGN AND 
PROJECT ENGINEER CATEGORIES PLUS 
SEVERAL RECENT GRADUATES 


© Aero-Thermodynamics 

© Internal Aerodynamics 
External Aerodynamics 
Transonic, Supersonic and Hyper- 
sonic Design 

© Turbomachinery Design 
Background in Ram Jet and Turbo 
Jet Test & Performance 


STRUCTURAL 


OPENINGS FOR ENGINEERS, DETAILERS 
& DRAFTSMEN ON UNUSUAL AND 
VARIED WORK SUCH AS 


© Floating Oil Derricks 

© Wind Tunnels 

© Power Transmission Lines 

© Air Nozzles & Flow Converters 
© Test Facilities 


In addition to design and review of bridges 
and industrial facilities, Sverdrup & Parcel 
is engaged both nationally and interna 
tionally in design and consultation of ad 
vanced and unusual aeronautical test 
facilities which require the theory and 
application of these special fields. The 
wide variety offers challenging problems 
and provides excellent opportunities for 
individual and professional development 
and advancement We are designers of 
the test facilities for the Arnold Engineer 
ing Development Center, operated by our 
subsidiary, ARO, Inc 


Paid vacations, sick leave, holidays 
overtime Employees’ Benefits Plan fur 
nishes retirement income plus life and dis 
ability insurance Blue Cross Moving 
allowance 


Please write fully to 
SVERDRUP & PARCEL, INC 
Engineers - Architects 


915 Olive St. Lovis 1, Mo 
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EMPLOYMENT OPPORTUNITIES 


AC: OFFERS YOU SECURITY 


G M's long-standing policy of decen- 
tralization creates unlimited opportunities for 
qualified Electrical, Mechanical Engineers and 


Engineering Technicians 











DIEVOTED TO 
RESEARCH 


| MISSILE GUIDANCE 


—JET ENGINE FUEL CONTROLS ~— COMPUTERS 


COMMUNICATION EQUIPMENT CIVIL DEFENSI 
AC’S new, modern 225,000 AVIATION —~ AUTOMOTIVE ELECTRONIC PRODUCTS 





' fee ° ; ee 
square feet, glass-masonry, alu all offer you personally, opportunities that demand 


minum plant (being built in sub- a 

investigation To arrange personal, confidential 
urban Milwaukee) is another step 

in GM's Electronics Division’s interview in your territory, write today to 


Permanent, Progressive Program “ : Mr. Cecil E. Sundeen 


Supervisor of Technical Employment 


or a confidential opinion how ‘ ‘ . . ‘otre . 1: - 
’ Steates eptaiee op to Saw VOU AC THE ELECTRONICS DIVISION 


can fit BEST in ovr Challenging Program 
General Motors Corporation 


write to us today. 
Milwaukee 2, Wisconsin ° Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 


Openings as of June 3 


WHICH OF THESE 
18 CAREER POSITIONS at ARMA 
INTERESTS YOU MOST? 


New long range projects assure not only challenging, high- 


level creative work 


but security and job stability as well. 


Excellent starting salaries plus all the resort and cultural 
advantages of suburban Long Island living. Moving allow- 


ances arranged 


A partial listing follows. Further information on these and 
many more positions may be obtained by calling Robert 
Burchell COLLECT at Ploneer 2-0242 


QUALITY CONTROL ENGINEER 


Require experience in gyroscopic trouble 
shooting. Design knowledge of stable ele- 
ments and some background regarding 
reliability and failure association for com 
plex guidance systems to be used in mis- 
sile field. Must have complete knowledge 
of statistical methods 


TEST ENGINEER 

Performs and assists in testing complex 
inertial equipment and in particular the 
inertial platform. Must be capable in di- 
recting the duties of test technicians and 
maintaining rigid production schedules 
Must have experience in gyroscopic and 
basic gyroscopic test techniques 


TEST ENGINEER 

Performs and assists in testing activities of 
complex computers for fire control and 
guidance systems. Must be capable of di 
recting the duties of test technicians and 
maintaining rigid production schedules 
Experience should include a background 
in basic test techniques in the above field 


OPERATIONAL EVALUATION ENGINEER 

Conduct operational checks on electronic 
and electromechanical systems, locate and 
evaluate deficiencies and report on specific 
phases of the environmental test program 


DEVELOPMENT ENGINEER — CIRCUITRY 
Research and development engineering 
work in radar pulse circuits, sweep and in- 
dicator citeults, intermediate frequency 
amplifier circuits, and feed back ampli- 
fiers. Must have post graduate experience 
in circuit development engineering with 
applications in both radar and counter- 
measures fields 


PRODUCT ENGINEER 

Initiate, compile and maintain design stand- 
ards on electrical, electronic and mechan 
ical design subjects pertinent to fire control 
equipment and inertial guidance compo 
nents. Must have considerable responsible 
experience on product design standards 
covering areas indicated in job studies 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Project engineering of computers, pro and 
anti submarine fire control equipment, air 
borne navigation plotting equipment and 
similar equipment, Preparation and pro 
posals on equipment of such types 


RELIABILITY ENGINEER 

Develop methods for evaluation of a 
curacy, reliability and operational suita 
bility of missile guidance systems 


OPERATIONAL EVALUATION ENGINEER 
Perform engineering studies and analysis 
of techniques for evaluating performance 
of missile guidance systems and its com 
ponents including gyros, accelerometers 
digital computers 


TEST SPECIFICATION AND 

PROCEDURES ENGINEER 

Assess adequacy of test procedures, meth- 
ods and test equipment in the major as- 
semblies and complete fire control systems 
Revise existing test procedures so that auto- 
mated procedures and automated equip- 
ment may be utilized 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Guide and assist engineers in technical 
problems in field of electrical and elec- 
tronic design, servo systems, missile guid 
ance systems. Responsible for major prod- 
uct improvement program and test pro- 
grams. Provide technical liaison with 
quality control. Heavy servo background 
desired 


GROUND EQUIPMENT ENGINEER 

High degree of technical and administra- 
tive responsibility on complex projects in- 
volving the design and development of 
production test and field test equipment 
for gyroscopic systems and digital com- 
puters 


PRODUCTION TEST EQUIPMENT 

DESIGN ENGINEER 

To administer and technically direct the 
design, development and manufacture of 
test equipment for production use in the 
manufacture, inspection and test of highly 
complex electronic equipment 


SYSTEMS EVALUATION (MISSILE GUIDANCE) 
Perform functional engineering studies 
and design of inertial guidance system 
determine system and component require 
ment ind performance, conduct system 
and component dynamic studies and simu 
lation, perform error analysis 


GYRO DEVELOPMENT ENGINEER 

Develop precision gyro systems including 
mechanical problems such as lubrication, 
temperature controls, hydrostatics, and 
vibration and electronic work on accel 
erometers, amplifiers, torquing circuits and 
electrical pickups 


PLATFORM ENGINEER 

Conduct investigation of a theoretical 
nature relating to gyros or inertial plat- 
forms including design of closed loop con 
trol equipment pertaining to the above 


ELECTRO-MECHANICAL ENGINEER 

Conduct investigation on special electro- 
magnetic and electromechanical devices 
including evaluation and or design of tran 
ducers, servo systems and related device 


MECHANICAL DESIGN ENGINEER 

Perform mechanical design of airborne in 
strumentation and transducers required 
for field evaluation of missile guidance 
ystermn Responsible for packaging and 
mounting equipments 


Lt >» | CALL COLLECT. Or, clip the job (or jobs) you're interested in 
wer and mail, with your confidential resume. No reference con- 
\ tact without your permission. You'll receive a prompt reply, 

and copies of “Your Engineering Career with Arma” and 

Long Island,” full of detailed information about this com- 


on 


W777, 


pany and its community 


Robert Burchell, Ploneer 2-0242 
Technical Personnel Dept. A-674 


Division American Bosch Arma Corp., Roosevelt Field, Garden City, L. 1, N.Y 





Engineers .. . 


Have you investigated oppor- 
tunities with Jet Engines re- 
cently? 


> 


Changes in this field within the 
past 6 months have created new 
openings and brought about a 
wider sphere of operation for 
men in the engineering profes- 
sion. 


TOP OPPORTUNITIES 


NOW AVAILABLE WITH 
GENERAL ELECTRIC 


Cycle Analysis Specialist—Con 
duct programs providing ad 
vanced engine cycle design, 
engine component require 
ments, and preliminary per 
formance analysis 


Afterburner Specialist Design of 
jet nozzles establish de- 
sign and testing programs. 


Turbine Rotor Specialist—Devel- 
op and maintain turbine com 
ponents, including turbine ro 
tor, stator, rear frame and 
coupling shaft. 


Structures Engineer—Mechanical 
design and development of as 
signed components for experi 
mental, prototype, production 
engines, and derivative mod 
els. 


For Senior Engineers . . 


the following openings will in 
terest particularly well quali 
fied men who have more than 
five years’ experience 


AERODYNAMICS SPECIALIST 
SUPERVISOR COMBUSTION DEVEL- 
OPMENT 

INSTALLATION AND AERODYNAM- 
ICS SUPERVISOR 

PRELIMINARY DESIGN (TURBINE 
AND COMPRESSOR) 

ADVANCED MECHANICAL DESIGN 
SPECIALIST 


Send your resume for immediate con- 
sideration Write 


Mr. J. A. McGovern 
Professional Placement 
Jet Engine Dept 
Building 501—Room A-39 
Phone POplar 1-1100 


GENERAL ‘46 ELECTRIC 


CINCINNATI 15, OHIO 
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EMPLOYMENT OPPORTUNITIES 


CONTINENTAL AVIATION 


AND 


ENGINEERING CORPORATION 


Founded on Engineering 
Continental Aviation and Engineering Corporation 
was organized in response to the growing need for 
an engineering facility to conduct research and 
development work on internal combustion engines. MODEL AVI790 
This subsidiary of the pioneer Continental Motors Ordnance Engine 
( orporation has made major contributions to power 
plants for military and commercial use. It has 
de veloped air-cooled horizontally opposed and \ 
type engines, as well as an outstanding family of 
gas turbines with wide potential utility in the ai: 
and on the ground = lo meet the need created by 
substantial defense contracts —both development 
and production—in this rapidly-expanding turbine 
held, CAE is enlarging its staff of technicians and 
engineers. To qualified applicants in the several areas 


ot 


peciali ed knowledge liste below it offer chal- 
lenging work in excellent 


conditions and liberal salary 


Administration and 
Re s@arcn Headquarter $, 
Detroit 


easant working 
md an oppor 
tunity to move ahead with ‘ ive 


tion Air conditioned ofhes mpletely 
laboratori for all pl ol 


organiza 

equipped 

engineering 

activity i well outstanding tech 

nical library, are at the service of it tafl 

Moreover it location in Detroit 
surrounds CAk with cultural 
educational and recreational 
opportunits ing trong 
appe il, ¢ peci y to those 
raising famulv As a place to 
live, as well as to work, Detroit 
8 UNsuUrpasse 


If you hold a degree qualifying you in any 
of these fields: MECHANICAL ENGINEERING 
.. . AERONAUTICAL ENGINEERING . . . MATHE- 
MATICS . . . ELECTRICAL ENGINEERING ... 
ENGINEERING MECHANICS ... PHYSICS. . 


. write for the booklet outlining CAE’s 
role in industry, its prospects for the future, 
and your role in this expanding program. 
Address C. D. Morris, Personnel Manager. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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EMPLOYMENT OPPORTUNiIIits 


t 


ENGINEERS GROW FASTER 
-GO FARTHER WITH | 


by 


Prime Contractor for 
TALOS GUIDED MISSILE 


It just make good sense your opportunities are 


biever and better when you play in the 


Here at Bendix Guided Missiles our entire 
operation is definitely “big I ic’, With Bendix, 
ontractor for the important and successful 
there liter illy an open hield lor 
for an ambitiou rincer who can 
ponsibilities that ¢ ith opportunity. 
of technical job opportunities is far 
if) Cotnpantk writ { v ded Ith ile 
econdary project | one you 
iated with at Bendix Gui 
t a 
are ranked with the 
in the entire industry. 
If you want to enjoy the 
in the rapidly growing guide 
ike no better start than b 
returning to us the coupon for the 


Future in Guided Missiles’. 


Jendix Products Division — Missiles 
409 M. Bendix Drive, South Bend, Indiana 


Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future in Guided Missiles.” 


NAME 


ADDRESS 


CITY 


) 
! 
| 
I 
! 
! 
! 
! 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
L 


HOW HOTIS A 


See Bottom 
of Column 








PERSONNEL MANAGERS 


LOOKING FOR 
ENGINEERS . . . 
TECHNICIANS ? 


———a 





Write 


th, | for free 
aie) 


~ - copy of 


“RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN” 


The engineers and technicians you want t 
reach are gathered in convenient, compact 
groups—as this 16 page booklet points out 

It keys the job titles these men hold to the 
McGraw-Hill publications they read for 
the job information it explains how you ca 
make contact channel, concentrate y« 
employment advertising to just the men wit 
the job qualifications you want without 
wasting advertising money for higher-priced 
space in publications with general circulatio 
in which you pay for perhaps 999 unqualified 
readers for every | who may meet your jot 
requirements 


Write for your free copy to 


Classified Advertising Division 
McGraw-Hill Publishing Co., Inc 
330 W. 42nd S1., N. Y. 36, N.Y 








An A-Bomb Fireball ot 45 feet diameter 
is 300,000° centigrade. If you're a fire 
ball in any of the fields listed below 
there are some hot opportunities for 
you ot ASCOP. Contact our technicol 
personnel manager for complete details 


ELECTRONIC ENGINEERS 
Skilled In 
Data Acquisition + Data Handling 
RF Techniques + Circuit Design 
Transistor Applications + Technical Writing 


“ASCOP 
APPLIED SCIENCE CORP. OF PRINCETON 
26 Wallace Rd., Princeton, NJ. Plainsboro 3-414] 

ppt. D, 15551 Cabrito Road 


v 


Pt e State 2-70% 
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Silently and dependably, Crosley RADAR stands guard against 


hostile action ‘watching™ in every direction, every moment 


Here are new and challenging projects for Engineers. Crosley 
Division, AVCO Manufacturing Corporation, is contributing 


electronic know-how of a high order in this field 


Why not investigate your professional growth with AVCO? Find 


out how you can fit into our continuing expansion programs 


HERE ARE FIELDS OF CURRENT ACTIVITY: 


. Ground Radar 5. Communications 
Airborne Transmitters 
. Airborne Defense Systems 
and Receivers 


. Antenna and Micro-Wave 


Equipment Airborne Fire Control 


Computer and Analytical Servo-Mechanisms 
Services 

(Design and Development Transistorized Equipment 
Programming ard 


Application Guided Missiles 


Crosley Division 


Mr. Nick M. Pagan 
Technical and Professional 


Smpraymens Criten, Gays. 1329 ARLINGTON STREET * CINCINNATI 25, OHIO 


; i YK MANUFACTURING CORPORATION 
C 
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EMPLOYMENT OPPORTUNITIES 


e ~ 
m4! Seta 


ENGINEERS and DESIGNE 


RS NEEDED 


MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 


fo r : SYSTEMS COMPUTER SYSTEMS 


PRODUCTS 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 

Project Coordination 


AND WE ALSO NEED 
DESIGNERS *© CHECKERS @ 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 


Every inquiry treated confiden 


tially and given 


immediate attention and personal reply. 


WRITE TODAY FOR EMPLOY 


MENT APPLICATION 


Mr. Cecil E. Sundeen 


Supervisor of Technical Employment 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS 


Milwaukee 2, Wisconsin 


CORPORATION 
Flint 2, Michigan 








NEEDED IMMEDIATELY 


AERODYNAMICIST 


Needs 3-5 years experience in drag estimation, stability and control, and 
performance calculations for transport aircraft. EXCELLENT OPPOR 
TUNITY FOR ADVANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 


THERMODYNAMICIST 


Needs 3.5 years experience in induction system design, aircraft air con- 
ditioning and pressurization, and internal aerodynamics. Ready to take 
responsibility for first piston-engine transport with auxiliary gas turbine 
air conditioning and pressurization system. 


ENGINEERING SCHEDULER 


Assist the administrative or Project Engineer to set up & maintain Engi- 
neering Master Schedules. Originate scheduling methods. systems for 
use by engineering group. Prepare engineering manpower requirement 
estimates through project scheduling. Set up & preside over conferences 
to coordinate scheduling & manpower requirement problems. 2 to 3 years 
aircraft scheduling experience necessary. 





SUNDSTRAND 
AVIATION 


Has Opportunities for 


DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 


MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 


Please address complete resume, 
outlining details of your techni- 
cal background to 


MR. HOWARD EKSTROM 
Personnel Director— 


SUNDSTRAND AVIATION 
2531 1th, Rockford, Illinois 











CESSNA 


Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, 
Wichita, Kansas. 





ADDITIONAL 
POSITIONS VACANT ADS 
ON PAGE 453 
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Engineering Pilot 4 yrs. college-EE experi- 
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ASSISTANT PUBLICITY DIRECTOR 
Needed by trunk carrier operating in the 
west. Send brief resume of background 

nt photo, and salary requirements to 

P-5262 
Ave 








When Writing 
Your Ad 


Proper C ee 
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EMPLOYMENT OPPORTUNITIES 


SHOOT FOR THE TOP! 


with 
Chrysler Missile Operations 
Detroit, Michigan 


WHATEVER YOUR GOAL IN ENGINEERING 
MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 


DESIGN 
LABORATORIES 


and 


MANUFACTURING 


for 


a a 
Engineers with Experience 
in 
STRESS * WEIGHT + MECHANICS 
HYDRAULICS + PLANT ENGINEERING 
QUALITY CONTROL + PNEUMATIC TESTING 
METALLURGY + AERODYNAMICISTS 
AEROTHERMODYNAMICISTS 
PRESSURE AND TEMPERATURE TEST PLANNING 
ELECTRO-MECHANICAL PACKAGING 
GUIDANCE AND CONTROL * ELECTRONICS 
TELEMETRY + INSTRUMENTATION 
ANTENNA AND TRANSFORMER ENGINEERING 


TOP 
CHRYSLER FRINGE BENEFITS 


These are positions in suburban Detroit, Michigan 


WATCH YOUR LOCAL WNEWSPAPER’S 
CLASSIFIED ADS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 


or write 


CHRYSLER CORPORATION 


Missile Operations, Personnel Dept. 


CO = P.O. Box 2628, Detroit 31, Michigan 
a 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


experienced in the missile 
and gas turbine fields 


SEND FOR THIS BROCHURE 


GET THE FACTS about Solar and your 


and get them now! 


triple opportunity 
Solar currently offers an exceptional 
opportunity for you to advance r ipidly, 
A new creative engineering group is 
now being formed for a challenging 


Many 


opening also exist in Solar’s fast-mov 


new project in guided missiles 


ing gas turbine programs. The growth 


potential is tremendous with com 
mensurate rewards in advancement 
Another important advantage is thi 
you don’t get lost in the crowd at Solar 
It is a medium-size company (2500 
people in San Diego) that has grown 


steadily since 1927. Personne | poli 1s 


are advanced, including a profit shar- 
ing retirement plan 

Another it Solar is the 
pleasure of living in California climate 
at its best. San Diego is warm and 
sunny the year around, with unmatched 
recreational and cultural facilities 

For brochure, write to Louis Klein. 
Dept E-203, Solar Aircraft ¢ 
2200 Pacific Highway, San Diego 12 
Calif. Why not also se 


of yvour qu ilifications and education? 


SOLAR 


AIRCRAFT COMPANY 


idy intage 


ompany, 


nd ilonga resume 





SEARCHLIGHT 
hy tog le], | 


- 


EQUIPMENT 


For Immediate Sale 


GRUMMAN SUPER WIDGEON 


Link Conversion) 
Presently in service of Cana- 
dian Corporation. 

Details and photographs on 


TIMMINS AVIATION 


request. 
LIMITED 


DC-3 
CARGO C-47 


FOR LEASE 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233—Miami 48, Florida 








C18 and D18 
BEECHCRAFT 
FOR LEASE 


Deal Directly 
with Owner 


Ne deposit re- 
quired—no tong- 
term contract 


* Executive ap- 
pointments 

+ Well equipped 
radio 

* Full tnstre 
mentation 


$800 month'y er 


* Geod selection 
TRADE-AYER COMPANY 
Lieden Airport Linden, WN. J. 


>» Hunter 6-7690 








Lambert Field 
St. Lowis, Me. 
NAVCO tne. PErshing 1-1710 
has in stock 
AR.C. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 











Your inquiry 
will have special value... 
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SEARCHLIGHT 
SECTION 











WRIGHT ENGINES 
1820-56 N.T.5.0. 


New unused cylinders. Factory 
modified pressed in seats with 
incorpor- 


coarse-fine finning 


ated. Quotations upon request. 











FOR SALE 


PROPELLER PARTS 


43E60 24F60 
43D60 23260 
43D50 23D40 
34D50 23E50 
33E60 22D40 
33D50 22D30 

3ES0 2B20 

3D40 2D30 
24260 12D40 


We Also Have: 
Propeller Assemblies 
5U18 Governors 
New 6101 Blades 
New DC-6 Propellers 


PACIFIC PROPELLER, INC. 


P. O. Box 6133, Riv. Hts. Br 
Seattle 88, Washington 








For Immediate Sale 


LOCKHEED LODESTAR 


Presently in executive use — 
1820-56 Engines; 240 Hrs 
$.0.H. 4000 Hrs. Total Time. 


Gp TIMMINS AVIATION 


Montreal Airport, Montreal 








LIMITED 
AN HARDWARE & FITTINGS 


Staintess, Aluminum, Grass, Steet. All sizes-—im- 
mediate delivery from world’s largest shelf stoot 
Buy direct from manufacturer Lower prices— 
quicker service. Send for free wall charts showing 
complete line of AN Fittings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, California 











AVIATION WEEK, June 3, 1957 


EMPLOYMENT OPPORTUNITIES 


Engineers do belly at 


BENDIX PRODUCTS DIVISION 


Opportunities 
are better... 
Advancement 
is faster 
with a 


LEADER! 


I he lact that Bendix Products Di l- 
sion 18 recognized a bis { in Fuel 
Meterine’’ and “‘Leader in Landi: 


0 outstand field, send a summary of your educa- 


(,ear to mention just t 
ing iccomplis! nent ot this divers tion ns ares ckorou 
organization mould be of interest to 
any all It is obviou 
that where I \¢ nad Chyince4gri 

you will find the latest and 


nt and facility 


be 
101 Bend 


INTERESTING ASSIGNMENTS 
IN THESE FIELDS 


SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVO MECHANISMS 
ROCKET CIRCUITRY 
HEAT TRANSFER 
MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING 
VIBRATIONS 
ELECTROMECHANICAL DESIGN 
STRUCTURES & STRESS 
AIRCRAFT 


leaders! ip 
most ode I pequiptHl f 


Also endix Product ther 


The broader the base, 
the brighter the future 


PRODUCTS 
DIVISION 


lt just makes good sense — the range of job opportunities is far wider 
and advoncement opportunities greater with a company operating 


on the sound basis of diversified engineerir g and manufacturing 


455 





mnnmi messeeie MEeOBASTIIAIITICC 


EMPLOYMENT OPPORTUNITIES 


WILL YOU REACH 
YOUR MAXIMUM POTENTIAL? 


No matter what your ability, you MUST HAVE the job opportunity ond 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


Investigate the Environment created at AC for its Advanced Develc pment 


Programs on Missile Guidance and Aircraft Fire Control Systems 
OUR ENVIRONMENTAL LABORATORY 
( ersatile laboratorse e VIBRATION TESTING 
© COMPLEX WAVE ANALYSIS 
¢ LOW TEMPERATURE—ALTITUDE 
e HIGH TEMPERATURE 
@ RELIABILITY EVALUATION 
e INSTRUMENTATION 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


/ GENERAL MOTORS Corporation 


FLINT 2, MICH, MILWAUKEE 2. WIS. 








Searchlight Section 

















For Immediate Sale 


ROYAL GULL AMPHIBIAN 


This Aircraft has been 
operated exclusively for 
one company — 270 Hrs. 
total time since manu- 
factured 1956. 


TIMMINS AVIATION 
LIMITED 
qi Montreal Airport, Montreal 








‘ 


SENIOR TRANSMITTER 
DESIGN ENGINEER 
SALARY TO $12,000 


Position requires five years’ design and development ex- 
perience. Work in the field of radar transmitters, and 
beam type power devices particularly desirable. Respon 
sibilities will include development of modulators and 
transmitters for high power airborne equipments using 
the latest developments in microwave power tubes. Ex- 
cellent growth possibilities with RCA Airborne System 
Department located in Philadelphia area 


To arrange interview, send resume of education and 
experience [to 


Mr. Robert A. Wallace 
Engineering Personnel, Dept. Z-13F 
Radio Corporation of America 
Bldg. 10-1 

Camden 2, N. J. 


RADIO CORPORATION OF AMERICA 








Deal Directly SIKORSKY H5A 
With Owner 


Ear Also 3 Commercial 


$-51 HELICOPTERS 


' t I ai ntact 
A. J. Ming Hunter 6-7690 
TRADE-AYER COMPANY 
Linden Airport, Linden, NW. J 








Immediate Delivery 
We stock, overhaul, and instal! 


PRATT & WHITNEY WRIGHT 


R1830 R1820 


92, —94 202, —56, —72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC 
Lambert Field inc St. Lewis, Meo 











FOR SALE 
3 DeHAVILLANDS 


Two Otters — One Beaver 


Purchased New )956 
Excetient Condition ow time 


Write. AVIATION EQUIPMENT COMPANY 
928 National Bank Bidg Toledo, Ohio 
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Searchlight Section 











world’s fastest 
most complete 
service center . 


AD 


OVERHAUL 
RADAR - RADIO 
INTERIORS 
ENGINE CHANGE 
EXTERIORS 


INSPECTION 
MAINTENANCE 
MODIFICATION 
INSTALLATION 
INSTRUMENTATION 


specializing in 

C-46 conversion to transport category 
DC-4 conversion to “E” fuel systems 
call 


LONG BEACH AEROMOTIVE 


Long Beach Municipal Airport 
Long Beach, California 
call GArfield 4-8588 


write or wire for estimate 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Radar 
Interiors 
Engine Change 
Exteriors 
Radio 


Inspection 
Maintenance 
instrumentation 
Modification 
Overhaul 


. ‘ 
Pachero Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 


Sont ca Airport Californie 


aM Santo Monica 


Builders of the Incomparable Learstars 


* COLLINS 
BENDIX 
© SPERRY 
© LEAR 

© ARC 


Viela.1/33(1 Sara, ae 


SERVING THE INDUSTRY 


— FARRAR AVIATION 


25 WEST MAIN STREET 


AS SUPPLIERS 


EMPLOYMENT OPPORTUNITIES 


GS @ G @ 
SERVO ENGINEERS 


with complete en- 


\ J) The expanding Avionic Division 
needs 


gineering, laboratory and production facilitie 
servo engineers with knowledge of transistorized ampli 
fiers. Experience in one or more of the following fields 
desirable 

Germanium transistory at elevated temperatures 

Silicon transistors and diodes 

Summing amplifiers 

Servo mechanism design and construction 


W) 
Automatic control and controls for military and 
aircraft applications 
Transistor-magnetic amplifiers ) 
RECENT GRADUATES: Openings for those whose uf 


Magnetic amplifiers 
curriculum included one or more of the above subject 


Write or phone 


Director of Industrial Relations 
avionic division 


he) 
re 
vy YY Y YY 


44-8516 


in strict confidence 


MANUFACTURING CO. 


we) 


Q 











SUPERVISOR 


for 


GUIDANCE DESIGN GROUP 











If there is anything you want 

thet other readers con supply 
OR... something you don’t want 
thet other readers con use 


Advertise it in the 


SEARCHLIGHT SECTION 


AUTOMATIC PILOTS 
NAVIGATION AND 
COMMUNICATION SYSTEMS 











One of the world's 
largest inventories of 


DOUGLAS 
DC-3 & DC-4 PARTS 


FARRAIR 


OF DOUGLAS PARTS AND COMPONENTS 


P ©. BOX 113 ONTARIO, CALIF YUkon 6-6746 CABLE ADDRESS 





SEARCHLIGHT SECTION 





Whe but whe hos fresh R-1830-94 overhauled 
ENGINES, PARTS and SERVICE MANUALS 
available from stock? 


now available 
DeLuxe Super-92 DC3 — 


Completely disassembled and rebuilt, with new ship guarantee on airframe, 
800 hour guarantee on engines. Spacious comfort for passengers and crew, 
can still incorporate your own custom specifications. Flush loops, retractable Amedies’s medt eupetionced supplies 
tail wheel, lightweight landing gear doors. Collins and Bendix radio of R-1830-94's. 

The best in Business aircraft. Fast and Quiet STEWARD-DAVIS INC. 

FAculty 1-3414 Gardena, California, U.S.A 








Low Time C47s— IMMEDIATE DELIVERY 


Now in various stages of disassembly, overhaul, and conversion and can be C-47 B 
92 P 
completed with many of your own modifications, with choice of engines, } Bg egg 3 ee time 
New CAA Cert. of Airworthiness. Can be inspected 
in New York City area 
FS-5263, Aviation Week 
Class. Ady. Div., P.O. Box 12, N.Y. 3¢ 


radio and electronic, and airframe refinements 








Grumman Goose — 


Immediate delivery Freshly overhauled airframe, props, and engines with OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
if FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


Grumman Gooses — TBP AERO e°sccsnos: cx irons 


Now in early stages of overhaul, ready for your own specifications 


crankshaft modification), new interior, new exterior paint. Lightweight, 
late model. Omni, VHF, ADF, et 











IMMEDIATE DELIVERY 

CURTISS C-46 

Custom 18 — modified to “F’’ config. under Riddle Type 
3A2 , CAA Cert. of Air 


Cert Zero time 
worthiness Available for inspection New 
York City areo 
FS-5264, Aviation Weel 
all large cabin windows, Custom 18 enlarged interior, with modified front Class. Ady. Div., P.O. Box 12 


Immediate delivery. New ship guarantee on airframe, 800 hour guarantee on 
NTSO engines. Painted exterior, deicers, radome nose, Grimes beacon, 





bulkhead, lavatory, snack bar, special seats. Dual instrumentation electric 
and vacuum, L2 autopilot, Grimes lights, Sperry H5 horizon and C 2 
ghts, . R 

gyrosyn compass, dual 149M inverters Collins 51R omni with 51V glide STEARMAN TWO — Ae 
slope, A.R.C. omni, 50 channel VHF Transceiver, standby A.R.C. T20 VHF For Sale 
T smitte . ) - . iG Rebuilt and recovered April, 1956, BT wheels 
ransmitter, Bendix ADF, 3 light marker, isolation amplifier, dual Continental 220 h.p., electric starter, Hamiltor 
speakers, many extras propellor two porachutes included $4,000 

GEORGE R. THEIS 
Dodge City Kansas 











Remmert-Werner 


Inc. of Inc. of Inc. of Mfg. Inc. of When 
ST. LOUIS TOLEDO FLORIDA Oklahoma City 


Lambert Field Express Airport Pompano Beach Cimarron Field A usnering 





BOX NUMBERS.. 
AIRCRAFT FOR SALE to expedite the handling of 
your correspondence and 

Grumman “Goose” Aircraft, JRF 237825, Model R895-AN-12, avoid confusion, please do not 
Pratt and Whitney. To be sold to the highest bidder. For full address a single reply to more 
details write to: than one individual box num- 


Surplus Property Division, ber. Be sure to address sepa- 


Bureau of the Budget, rate replies for each adver- 
759 Kelikoi Street, 
Honolulu 13, Territory of Hawaii 





tisement. 














USE NATIONAL CLASSIFIED ADVERTISING 


for bringing business needs of opportunities to the attention of men associated in administrativ executive, management, sales 
and responsible technical, engineering and operating capacities with the industries served by McGraw Hill publications. For adver 


tising rates or other information write 


Classified Advertising Division—McGraw-Hill = Co., Inc. 
330 West 42nd Street, New York 36, New York 
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“Our greatest challenge... 
the development of men”’ 


Ralph Cordiner, President, General Electric Company 


“Few expenditures we can make are more 
important than those for education. A well- 
educated person produces more and consumes 
more, makes wiser decisions at the polls, 
mounts a stronger defense against aggression, 
and is better able to perform the grave re- 


sponsibilities of American citizenship. 


If you want more information on the problem 


higher education, write to 


Education, Inc., 6 E 


Spon ored asa public CTVILCE, 


15th Street 


“Freedom needs educated people. So do busi- 
ness and industry. I earnestly ask you to 
support the college or university of your 
choice in ils planning jor expansion and a 
stronger faculty. The returns will be greater 


than you think,” 


fac ed by 


Council For Financial Aid To 


New York 17, New York 


in cooperation with the Couneil for I mnancial Lid la Education 








OPM a 
OORT TS Tae 


FOR PRECISION PLUS 


Check the proper box and enclose with 
your name and address if you want 
more information on the complete 
line of aircraft instruments offered 
to military, commercial, and busi 
ness aviation by General Electric's 
Instrument Department at West 
Lynn, Mass. Return to Section 
586-13, General Electric Company, 
Schenectady 5, N. ¥ 


ELECTRICAL QUANTITY 

W att-var Meters 

Auto-parallel 
Systems Testers 


Voltmeters 
Ammeters 
Frequency Meters 
Phase sequence Instrument Trans 


Indicators formers 
ENGINE INSTRUMENTS 
Tachometer Gen Engine Perform 
erators ance Indicators 
Tachometer Indi Advanced Engine 
cators Instrumentation 
POSITION 
Transmitters 


FUEL FLOW 
In-flight Refueling Cruise Control Sys 


Indicators 


« 
»ystems tems 
Engine Rate-of « 
, Afterburner Sys 
flow Systems 
P ¢ tems 
summation oys 
tems Center -of-gravity 


Totalizing Systems Systems 
GUIDANCE EQUIPMENT 
Directional Com Stable Platforms 
pass Systems P 
Remote Compass page-ame Oyres 


Transmitters Accelerometers 
LIQUID QUANTITY 

Float Gages indicators 
TEMPERATURE EQUIPMENT 

Servo-indication Thermocouple 
Systems Harnesses 

Thermocouples Thermocouple 


Thermisters Assemblies 
COMPONENTS 
Position Elements Servo Motors 


Speed Elements 


Gyro Motors 


"U.S. NAVY F8U-1 (Chance Vought) 
is guided by General Electric's 
MA-1 Compass System, because it 
offers two outstanding features: (1) 
free gyro drift rate of only 3 per 
hour with latitude compensation, 
and (2) operational stability from 
5°C to +71°C 


GENERAL (96) ELECTRIC 
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V/AT/ION 02/V/S/ON 


Ability to tackle and solve com 
plex problems is evidenced in 
the nature and range of these 
typical Weatherhead aviation 
products. Your inquiry is invited 
regarding design, development 


or manufacturing, of any com 





bination. We'll be glad to re 





view your requirements in con 


fidence and without obligation 


Gel lhis catalog. - 


72 pages packed with 


product illustrations, tech 
nical data and engineering 
notes. Ask for Catalog 
AC-301 ; 


THE WEATHERHEAD COMPANY 
phulation Diulaton 


300 EAST Udit STREET + CLEVELAND, ONO 
West Coast: 1736 STANDARDGAVE.. GLENDALE, CALIF. « Export Dw 


Plants at CLEVELAND and ANTWERP, OHIO « GLENDALE, CALIF. « 
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KAMAN AIRCRAFT CORP THE 
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= COMPANY INC 


...Dependable = | 2.25 


Ki0bE & co INC. WALTER AVIATION 


KIN TEL (KAYLAB) 


\__ Aircraft Power— “”™ 
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LANDAIR, INC 

A 
LAVELLE AIRCRAFT CORP 
LeowaRo INC WALLACE 0 


LEWIS ENGINEERING CO. THE 
LIBRASCOPE, INC 


LINEAR, INC 

unk AVIATION. INC 

LISLE CORPORATION 

LITTON "INDUS TRIES INC 

LOCKMEED AIRCRAFT. CORPORATION 


LOCKWEED AIRCRAFT CORPORATION 
MILLIES SYSTEMS Pad 


Lona ELECTRONICS coRp 


LYNDON’ AIRCRAFT, _ INC 


Continental Motors and its CAE 


subsidiary are successfully meet- 
ing a wide variety of aircraft power MACWHYTE 


MALLORY SHARON TITANIUM CorP 


COMPANY 


requirements. Dependable Conti- 
NANNING MAXWELL & MOORE INC 


nental engines of piston or tur- a a 


N — ELECTRICAL INSTRUMENT COMPAR 
bine type now power not only i 
MAROTTA VALVE ‘CORPORATION 


leading makes of fixed wing utility 


MARQUARDT AIRCRAFT COMPA y 

and trainer aircraft, but modern MARTIN BAKER AIRCRAFT CO. LTD 

ARTIN COMPANY, THE GLENN | 

;high-performance helicopters as Ay 
MAURER, INC JA 

well. Engine-building experience MANIC SILENCER COMPANY THE 

dating from 1902 clinches the MAXSON CORPORATION THE 


“rightness” of the engine with the —— eo 
MELETRON CORPORATION 
Continental name. ' 
VENASCO MANUFACTURING C 
\EMLE DEXTER SUPERCHARGER 


FOR TURBINE INFORMATION, ADDRESS CHRISTENSEN MACHINE 


* 


CONTINENTAL AVIATION & ENGINEERING CORP. | wile’ evecraic i 


12800 KERCHEVAL AVE., DETROIT 15, MICH 





FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 


CONTINENTAL MOTORS CORP. 


205 MARKET ST., MUSKEGON, MICH. 
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THERN ENGINEERING & 


DELAVAN 


FUEL INJECTORS 


the world over 


Designing, developing and mar ufacturing 
fuel and propellent injection nozzles requires 
jue standards of excellence 
Delavan, long o pioneer in the field of fue 
injection, utilizes the most modern plant 
ind testing fa ties. Such facilities nd 

vast experience in producing nozzle 

America’s leading gas turbine manyfacturer: 

are unparalleled in the industry. This bockground 
can save you important development 


time on new projects 


Be sure Ociavan is on your vender team 


AVA 


MOINES, IOWA 


. Le. 
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TECHNOLOGY INSTRUMENT CORP 


THERMAL RESEARCH & ENGINEERING CORP 
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THERMO EFECTRIC CO.. INC 
THERM-ELECTRIC METERS CO INC 


THOMPSON FIBER GLASS CO. H. I 


THOMPSON PRODUCTS 
THOMPSON PRODUCTS, INC 
Ay y y ] A, 
TITANIUM METALS CORPORAT 
Age d y 
TOMKINS-JOHNSON 
TORRINGTON CO THE 
TRANS-SONICS, INC 
TUBING SEAL CAP, INC 
Age ‘ 
TURBOCRAFT 
Age y Ray 1 
TURCO PRODUCTS NC 
Agency —¥V der 6 


JNITED AIRCRAFT PROD 








TO REMEMBER! 
for SOLUTIONS to 


Hydraulic-Pneumatic 
PROBLEMS 


We design and build 
HIGH PERFORMANCE 
Pneumatic Computers 
and 
Pneumatic-Hydraulic Ratio control- 
lers—Now in service at ambient 


temp. of 350 deg. F. 

Meets MIL E 5272 

More than 3 years’ service in oper- 
ational interceptors. 
Flight-borne and ground installa- 
tions —Our specialty for years. 
For specialized Engineering and 


Development — Write or Call: 


SHELLY ASSOCIATES 


CONSULTING & MANUFACTURING ENGINEERS 
111 EUCALYPTUS DRIVE 
EL SEGUNDO, CALIFORNIA 
Phone EAstgate 2-1746 








Circle Number 326 on Reader-Service Card 


NITED ELECTRO 
PHYSICAL COR 


JNITED STATES STEEL CORP. U 
DIV 


UNITED STATES STEEL CORP 
UNITED STATES TIME CORP 


NIVERSITY RESEARCH 


Vv 


VERTOL HELICOPTER RP 


VICKERS, IN( DIV F SPERRY 
VITRO CORPORATION OF AMERICA 


CO 


Vv. AKMANN 

WEATHERHEAL MPANY he 
WEBER AIRCRAFT CORP 

W é STERN GEAR Rp 


WESTINGHOUSE ELECTRI 
EQUIPMENT DEPT 


WHEATON ENGINEERING ( 
HITE DENTAL MFG 
WHITTAKER LTO 

KES ENGINEERING (C 
WINCHARGER ORPORATION 
WOLFE CO THE FRANKLIN C 


YLE LABORATORIES 


CLASSIFIED ADVERTISING 
F. J. Eberte, Business Me 


EMPLQYMENT OPPORTUNITIES 
EQUIPMENT 

Used or Surptus New 

For Sale 


ADVERTISERS INDEX 


AO Electronics Div General Motors ¢ 
Applied Science Corp. of Princeto 
Arma, Div. American Bosch Arma Corp 
Aveo Manutacturing Co 
Aviation Equipment Ce 
Burroughs Corp 
Cessna Aircraft Co 
Chrryster Corp 
Cotlinse Engineering Corp 
Continental Aviation & Engineer 
Engine Works 
Farrar Aviatior 
General Electric Co 
Goodyear Aircraft Corp 
Long Beach Aeromotive 
McDonnell Aircraft Co 
Div Bendix 


or Manufacturing C« Johr 
PacAero Engineering Corp 
Pacific Propeller 
Page Airways tne 
Products Div Bendix 
Radio Corp. of America 
Raytheon Manufacturing ( C 
Remmert. Werner inc 
Setar Aireraft Ce 
Steward. Davis tne 
Sunstrand Aviation Corp 
Surplus Property Divisior 
Sverdrup & Parcel tne 
Systems Div Bendix 
Theis, George # 
Timmins Aviation Ltd 
Trade-Ayer Co 
Trant-tnternational Airtines 
Zep-Aero 


AVIATION WEEK 





for Navys new P6M SeaMaster... 


HF. SEELS, Superintendent Aeronau- sPth AYeres LOPE COMPANY 
tical Field Service Engineering has over 


150 Sperry field engineers stationed 
at major military and commercial 
Operational bases all over the free world 





Announcing... 
complete 


coverage of 
ws 
NAS drawings LMTASI7 


NAS 687 


w series of 


lightweight 
all-metal counterbored miniature self-locking nuts 


Have you inalyvzed the structural de 
weight-saving possibilitic offered b 
version of the new NAS low height light Ve 


scseillteeals al salileciion nam? ren ELASTIC STOP NUT CORPORATION 
For example, there is ESNA’s LHTM-TE and LHTA51 OF AMERICA 


series for structural ipplic ition vhich conform to NAS 679 
695 drawings for low-height counterbored locknu The 
parts meet the tensile, vibration, tw 

ments of MIL-N-25027 (ASG 

temperatures up to 550° F: the 


N-10 ten ile specification ind are 
ae cok Alea GOA fen MAIL COUPON FOR DESIGN INFORMATION 
high strength with lightweight and 1 uced he e coul Dept. N42-625, Elastic Stop Nut Corporation of America 
terbored base eliminate ise his » keen thread » af 2330 Vauxhall Road, Union, New Jersey 
bearing. Extra weight savings can be obtained by using them Please send me the following free fastener int 
with new 160,000 psi short threa le th NAS bolt 

Now, to meet the increasingly severe space limitations of 
new missile and avionic designs, ESNA announces the availa- 








bility of a full line of NAS miniature, counterbored self-locking 
nuts conforming to NAS 696, 697, 698 drawings. All of these 
new Elastic Stop nuts use ESNA’s AN approved offset crown 
locking device which exerts locking torque radially and elasti- 
cally to assure vibration-proof tightness and extended re-usa- 
bility. 
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For signihcant new devel pmel ( t I p ‘ Street 


Company 


and weight-saving fastener re 


produc er of the famous red collar 





